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POLIOMYELITIS 


I. EXPERIMENTAL AND THEORETICAL BASIS FOR SERUM THERAPY, 
A REVIEW 


PAUL H. HARMON, M.D. 
CHICAGO 


From the earliest experiences * with the use of serums in attempts 
to modify the course of acute poliomyelitis, controversial points have 
existed, and favor has shifted from one to another type of serum. The 
past few years have seen popular recognition of the use of serum taken 
from convalescents who have passed through a frank paralytic attack 
of the disease. Now that adequately controlled therapeutic experiments ” 
are available in which equal numbers of patients in the early stage in 
the same epidemic remained without serum, additional doubt is being 
cast on the practical value of this and other types of serum. In part II 
the experiences of all the investigators who have attempted to treat 
poliomyelitis in the acute stage by serums and other measures are 
reviewed, and it is pointed out that when these previous reports are 
compared with observations on the average natural trend of the disease 
in the untreated preparalytic stage there is little evidence from a statis- 
tical point of view that the two groups differ in outcome. Thus, I believe 
that the large number of nonparalytic cases that occur in a group of 
preparalytic cases (43 to 95 per cent, table 1, pt. II) has been the factor 
that has favored the reports on the early treatment of this disease. Each 


From the Department of Surgery, Division of Orthopedics, the University of 
Chicago. 

1. (a) Peabody, F. W.: A Report of the Harvard Infantile Paralysis Com- 
mission on the Diagnosis and Treatment of Acute Cases of the Disease During 
1916, New England J. Med. 176:637, 1917. (b) Amoss, H. L., and Chesney, 
A. M.: A Report on the Serum Treatment of Twenty-Six Cases of Epidemic 
Poliomyelitis, J. Exper. Med. 25:581, 1917. (c) Zingher, A.: The Diagnosis and 
Serum Treatment of Anterior Poliomyelitis, J. A. M. A. 68:817 (March 17) 1917. 
(d) Rosenow, E. C.: The Production of an Antipoliomyelitis Serum in Horses, 
J. A. M. A. 69:261 (July 28) 1917; The Treatment of Epidemic Poliomyelitis 
with Immune Horse Serum, ibid. 69:1074 (Sept. 29) 1917; J. Infect. Dis. 22:379, 
1918, 

2. (a) Kramer, S. D.; Aycock, W. L.; Solomon, C. I., and Thenebe, C. L.: 
Convalescent Serum Therapy in Preparalytic Poliomyelitis, New England J. Med. 
206: 432, 1932. (b) Park, W. H.: Therapeutic Use of Antipoliomyelitis Serum in 
Preparalytic Cases of Poliomyelitis, J. A. M. A. 99:1050 (Sept. 24) 1932. 
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serum that has been used therapeutically has been found by certain 
investigators to neutralize the virus of poliomyelitis in vitro, Almost 
without exception, every author who has reported on treatment with 
serum early in the acute stage has noted definite clinical evidence of 
arrest of the disease, especially in its acute manifestations. It is possible 
that enough clinical evidence alone can establish the use of serum, even 
with a lack of favorable statistical data. 

There is a laboratory method of standardization for serums used in 
the treatment of diphtheria, tetanus, scarlet fever and certain other dis- 
eases that is a direct or proportionate measure of the expected therapeu- 
tic potency of the serum. It has long been assumed, but as yet never 
established, that the neutralizing potency of a serum against the virus 
of poliomyelitis is a measure of its therapeutic activity. That this is 
probably not true is indicated by the unfavorable results of therapeutic 
experiments in the pandemic of 1931,? when special care was taken to 
use only serum pools that had been shown to be active in vitro against 
the virus. As will be shown later, other attempts to arrive at a labora- 
tory measure of therapeutic activity have been unsatisfactory. 

In this review all the controversial evidence having a bearing on the 
use of serums in the treatment of acute poliomyelitis will be presented. 
This will include a review of recent conclusions concerning the etiology 
of the disease, since the causative organism has an important theoretical 


bearing on the choice of serums. There will also be presented the 
data obtained by various investigators by in vitro neutralization tests, 
as this activity is an evidence of an antiviral effect. Various methods 
of attempting an in vivo assay of the antiviral activity of serums will 
be reviewed. The practical results that have been obtained with various 
types of serums will be presented subsequently (pt. II, p. 1234 and tables 
2 to 5). 


THE ETIOLOGIC AGENT OF POLIOMYELITIS 
Until recently, the causative agent of this disease has been a subject 
of controversy. Landsteiner and Popper * were the first to offer a defi- 
nite proof of the infectious nature of poliomyelitis when they succeeded 
in transmitting the disease to monkeys. Shortly thereafter, there 
appeared the confirmatory reports of many investigators * who were 


3. Landsteiner, K., and Popper, E.: Uebertragung der Poliomyelitis acuta 
auf Affen: I, Ztschr. f. Immunitatsforsch. u. exper. Therap. 2:377, 1909. 

4. (a) Flexner, S., and Lewis, P. A.: The Transmission of Acute Polio- 
myelitis to Monkeys, J. A. M. A. 53:2639 (Nov. 13) 1913; The Nature of the 
Virus of Epidemic Poliomyelitis, ibid. 58:2095 (Dec. 18) 1909; (b) Experimental 
Epidemic Poliomyelitis in Monkeys, J. Exper. Med. 12:227, 1910. (c) Leiner, C., 
and von Wiesner, R.: Experimentelle Untersuchungen iiber Poliomyelitis acuta 
anterior, Wien. klin. Wchnschr. 22:1698, 1909. (d) Landsteiner, K., and Levaditi, 
C.: La transmission de la paralysie infantile aux singes, Compt. rend. Soc. de 
biol. 67:592 and 787, 1909. (e) Romer, P. H.: Untersuchungen zur Aetiologie 
der epidemischen Kinderlahmung, Miinchen. med. Wchnschr. 56:2505, 1909. 
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able to establish serial transmission of a filtrable infectious agent in 
monkeys. The earlier work on the etiology of this disease has been 
reviewed by Romer * and by Draper ® and will not be repeated here. 
These reviews have been brought down to date by Fairbrother,’ Long, 
Olitzky and Stewart,’ Howitt ® and Schultz *° and in the recent survey 
sponsored by the International Committee for the Study of Infantile 
Paralysis."* 

Rosenow and his co-workers,!* Mathers and Nuzum and Herzog 
have been the chief proponents of the streptococcic etiology of this 
disease; they believed that the small micro-organisms, the so-called 
globoid bodies, that were cultivated from central nerve tissues by Flex- 
ner and Noguchi,’®> Flexner, Noguchi and Amoss** and Heist, Solis- 
Cohen and Kolmer ** were but morphologic variants of the streptococci, 


5. Romer, P. H.: (a) Epidemic Infantile Paralysis, New York, William 
Wood & Company, 1913; (b) Experimentelle Poliomyelitis, Ergebn. d. inn. Med. 
u. Kinderh. 8:1, 1912. 

6. Draper, G.: Acute Poliomyelitis, Philadelphia, P. Blakiston’s Son & Co., 
1917. 

7. Fairbrother, R. W.: The Significance of Coccal Organisms in Experi- 
mental Poliomyelitis, J. Path. & Bact. 32:435, 1929. 

8. Long, P. H.; Olitzky, P. K., and Stewart, F. W.: The Role of Streptococci 
in Experimental Poliomyelitis of the Monkey, J. Exper. Med. 48:431, 1928. 

9. Howitt, B. F.: Poliomyelitis, California & West. Med. 33:596, 1931. 

10. Schultz, E. W.: Recent Advances in the Study of Poliomyelitis, J. Pediat. 
1:358, 1932. 

11. International Committee for the Study of Infantile Paralysis, Poliomyelitis, 
Baltimore, Williams & Wilkins Company, 1932. 

12. Rosenow, E. C., and Towne, E. B.: Bacteriological Observations in 
Experimental Poliomyelitis of Monkeys, J. M. Research 36:175, 1917. Rosenow, 
E. C.; Towne, E. B., and Wheeler, G. W.: The Etiology of Epidemic Polio- 
melitis, J. A. M. A. 67:1202 (Oct. 21) 1916. Rosenow, E. C., and Wheeler, 
G. W.: The Etiology of Epidemic Poliomyelitis, J. Infect. Dis. 22:281, 1918. 

13. Mathers, G.: Some Bacteriological Observations on Epidemic Poliomyelitis, 
J. A. M. A. 67:1019 (Sept. 30) 1916; The Etiology of Acute Epidemic Polio- 
myelitis, J. Infect. Dis. 20:113, 1917. 

14. Nuzum, J. W., and Herzog, M.: Experimental Studies in the Etiology of 
Acute Epidemic Poliomyelitis, J. A. M. A. 67:1205 (Oct. 21) 1916. 

15. Flexner, S., and Noguchi, H.: Experiments on the Cultivation of the 
Virus of Poliomyelitis, J. A. M. A. 60:362 (Feb. 1) 1913; Experiments on the 
Cultivation of the Microorganism Causing Epidemic Poliomyelitis, J. Exper. Med. 
18:461, 1913. 

16. Flexner, S.; Noguchi, H., and Amoss, H. L.: Concerning Survival and 
Virulence of the Microorganism Cultivated from Poliomyelitis Tissues, J. Exper. 
Med. 24:91, 1915. 

17. Heist, G. D.; Solis-Cohen, M., and Kolmer, J. A.: Studies in Epidemic 
Poliomyelitis: I. The Isolation and Cultivation of the Globoid Bodies, J. Infect. 
Dis, 22:169, 1918. 
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rendered small by prolonged anaerobic cultivation. There have always 
been certain theoretical considerations that have not permitted an unqual- 
ified acceptance of either the streptococci or the globoid bodies as visible 
forms of the virus or as the direct etiologic agent of the disease. The 
facts that the micrococcus or the streptococcus in its readily identifiable 
form produces lesions in rabbits and other animals ‘* that have been 
repeatedly shown to be refractory to virus,’* that the streptococcus is 
readily isolated from spinal fluid in both human’® and experimental 
cases,” a menstruum which under ordinary circumstances is devoid of 
virus,” and that cocci closely resembling the alleged poliomyelitic organ- 
ism may be isolated with considerable regularity from sources other than 
those closely related to the disease,?* argue strongly against a belief that 
these organisms are etiologically related to the disease. The activity 
of the antistreptococcus serums against the virus of poliomyelitis will 
be discussed in a later section of this article. That the pathologic 
changes produced by intracerebral inoculation of the globoid bodies are 
not typical of poliomyelitis,’* that many authors ** have failed to note 
any pathogenic property in the globoid bodies and that these organisms 
are poor antigens, failing to produce serums that have demonstrable 
neutralizing effect on the virus, are facts that cast grave doubt on the 
active role of the globoid bodies in the pathogenesis of poliomyelitis. 


18. Harmon, P. H.; Shaughnessy, H. J., and Gordon, F. B.: The Effect upon 
Animals of Inoculation with Virus of Poliomyelitis: I. Rabbits, J. Prev. Med. 
4:59, 1930; II. Dogs, Cats, Guinea Pigs, Mice and Other Animals, ibid. 4:89, 
1930. 

19. Nuzum, J. W.: Bacteriologic Findings in Cerebrospinal Fluid in Polio- 
myelitis, J. A. M. A. 67:1437 (Nov. 11) 1916. 

20. Rosenow, E. C.: Streptococci in Spinal Fluid in Acute Epidemic Polio- 
myelitis, J. A. M. A. 91:1594 (Nov. 24) 1928; Streptococci in the Lesions of 
Experimental Poliomyelitis in Monkeys, Proc. Soc. Exper. Biol. & Med. 27:444, 
1930. 

21. (a) Flexner, S., and Clark, P. F.: Epidemic Poliomyelitis: XI, J. A. 
M. A. 57:1685 (Nov. 18) 1911. (6b) Clark, P. F., Amoss, H. L.: Intraspinous 
Infection in Experimental Poliomyelitis, J. Exper. Med. 19:217, 1914. (c) Flexner, 
S., and Amoss, H. L.: Penetration of the Virus of Poliomyelitis from the Blood 
into the Cerebrospinal Fluid, ibid. 19:411, 1914. (d) Abramson, H. L.: Does the 
Spinal Fluid: from Human Poliomyelitis Contain the Specific Infective Agent? 
J. A. M. A. 68:546 (Feb. 17) 1917. 

22. Tsen, E. T. H.: The Etiology of Epidemic Poliomyelitis, J. Exper. Med. 
28:269, 1918. Footnotes 7 and 8. 

23. Smillie, W. G.: Cultivation Experiments on the Globoid Bodies of Polio- 
myelitis, J. Exper. Med. 27:319, 1918. Krauspe: Uebertragung der akuten Poli- 
myelitis des Menschen auf kleinere Laboratoriumstiere, Verhandl. d. deutsch. path. 
Gesellsch. 23:442, 1928. 
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Fairbrother,’ Long, Olitzky and Stewart,’ Cooper,?* Rosenow *° and 
Olitzky, Rhoads and Long ** recently reexamined the whole question 
of the relationship of coccal organisms to the disease. Fairbrother 
examined the central nervous system and blood of animals with the 
experimental disease by bacteriologic methods, together with similar 
materials derived from normal monkeys and animals with other diseases. 
The experimental monkeys were killed in the initial stage of the disease, 
when moribund from extensive paralysis, and a few were examined 
after death from the disease. Streptococci, both of the variety producing 
greenish discoloration on blood agar and of the inert variety, were 
isolated from certain animals in all these groups, but with greater regu- 
larity from the animals with poliomyelitis. In the latter groups, cocci 
were isolated more frequently when the animals were moribund than 
during the early stages of the disease. The results of morphologic and 
cultural examinations, while showing certain irregularities among the 
whole group, were as nearly identical as could be expected among such 
a notably variable group of micro-organisms. These properties agreed 
well with those of organisms isolated from the nasopharynx of normal 
animals and with those of the diplostreptococcus of Rosenow. Fair- 
brother’s conclusions were that the coccal organisms present in polio- 
myelitis are “members of the group of air micrococci and occur as 
air-borne contaminants, although under certain circumstances they may 
be found as terminal invading organisms, arising probably from the 
naso-pharynx.” Long, Olitzky and Stewart found that by making cul- 
tures in places where the expectancy of air-borne contamination varied, 
cultures of streptococci were obtained from poliomyelitic tissues in direct 
ratio to the possibility of such contamination. In a room designed for 
work on tissue culture where extraordinary precautions against contami- 
nation by air could be taken, no cultures of streptococci were obtained. 
Long, Olitzky and Stewart obtained similar organisms from nonpolio- 
myelitic tissues. By fermentation tests and agglutination reactions they 
showed the relative dissimilarity of many of the organisms, since strains 
from the air and from other nonpoliomyelitic sources were often grouped 
with cocci forwarded to them by Rosenow for study and with the 
organisms which they had isolated from poliomyelitic tissues. They 
concluded: “The results of the experiments . . . point to another 
source of the streptococci. They occur as contaminants which are intro- 
duced into the cultures during the process of grinding the tissues.” 


24. Cooper, M. L.: The Cause of Poliomyelitis, Am. J. Dis. Child. 42:702 
(Sept.) 1931. 

25. Olitzky, P. K.; Rhoads, C. P., and Long, P. H.: Relation of Streptococci 
to Spinal Fluid in Experimental Poliomyelitis, J. A. M. A. 92:1725 (May 25) 
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Since the bacteriologic observations on an experimental disease in 
animals do not necessarily agree with those on the naturally occurring 
disease of man, as Reith ** has shown that bacteria can be isolated with 
considerable regularity from fresh animal tissues, the recent studies that 
have been made on poliomyelitis in man are of importance. In studying 
several recent epidemics Rosenow *° has been able to isolate a green- 
producing diplostreptococcus from the spinal fluid in a specially devised 
yeast medium. Control cultures made from spinal fluids removed from 
patients with diseases not involving the nervous system and from those 
with other diseases of the central nervous system failed to yield these 
organisms either in smear or in culture. These streptococci failed to 
reproduce the experimental disease in monkeys, as has always been the 
case with these organisms ; however, they did produce a poliomyelitis-like 
disease in rabbits. Monkeys are the only known animals in which the 
virus will reproduce the disease experimentally, while rabbits have been 
repeatedly and conclusively shown to be refractory to inoculation with 
virus. This discrepancy is explained by Rosenow as a change in viru- 
lence in respect to animal hosts. That this is a valid explanation may 
be questioned, since, if there were a change in the virulence of the 
organisms, it should be possible to find certain strains with variable 
virulence for these two hosts. Such theoretical strains have never been 
observed. That there are variations in affinity for a host among different 
strains of the virus is indicated by the difficulty with which infectious 
material from certain epidemics can be established by passage through 
monkeys.?* Olitzky, Rhoads and Long *° attempted to repeat the recent 
work of Rosenow with the special yeast medium and were unable to 
obtain viable cultures, although film preparations from the yeast medium 
showed numerous streptococci. These organisms were believed to be 
dead, having their original derivation from the yeast used in the prepara- 
tion of the medium. Rosenow ”° stained sections of the central nervous 
system obtained from 60 experimental monkeys with poliomyelitis and 
from 60 animals that either were normal or had succumbed to some other 
disease. In the sections from animals with poliomyelitis, diplostreptococci 
could be seen in large numbers adjacent to the lesions, while in similar 
sections from the control animals, no organisms could be seen. Recently 


26. Reith, A. F.: Bacteria in Muscular Tissues and Blood of Apparently 
Normal Animals, J. Bact. 12:367, 1926. 

27. (a) Jonesco-Mihaiesti, C.; Tupa, A., and Wisner, B.: Sur un virus de 
poliomyélite s’atténuant au cours des passages, Compt. rend. Soc. de biol. 99:12, 
1928; Sur le virus poliomyélitique de Roumanie en 1928, ibid. 100:919, 1929. (b) 
Paul, J. R., and Trask, J. D.: The Detection of Poliomyelitis Virus in So-Called 
Abortive Types of the Disease, J. Exper. Med. 56:319, 1932; (c) A Comparative 
Study of Recently Isolated Human Strains and a Passage Strain of Poliomyelitis 
Virus, J. Exper. Med. 58:513, 1933. 
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Rosenow ** has found that streptococci from poliomyelitic sources have 
a characteristic cataphoretic velocity. Convalescent serum from both 
man and monkeys was found to have a specific slowing effect on the 
electrophoretic velocity of the streptococci of poliomyelitis. Suggestive 
as this evidence is, there still remains the fact that these streptococci have 
not reproduced typical lesions in a susceptible species. Cooper ** recently 
cultivated streptococci with a certain amount of consistency (65 per 
cent of cases) from the spinal fluid of patients with the disease, but the 
use of rabbits in his experiments militates against an acceptance of his 
views. 

Harmon, Shaughnessy and Gordon *° were able to confirm the results 
obtained by Fairbrother and Long, Olitzky and Stewart. The strepto- 
coccus strains that they were able to isolate were without demonstrable 
effect, even when introduced repeatedly in large numbers into the cranial 
cavity of monkeys. When these animals were subsequently tested for 
resistance to the virus, all became typically and completely paralyzed. 
Rosenow *° vaccinated monkeys with the streptococcus, producing a 
certain amount of immunity even when measured by the severe intra- 
cerebral introduction of a test dose of virus. A comparison of the 
resistance in monkeys inoculated with streptococci to that of untreated 
control monkeys, while significant as given by Rosenow, gave merely 
statistical differences ; the results were not absolute. 

Richardson and Mellon *' cultivated by the Hauduroy transplant 
method similar green-producing streptococci from Berkefeld N filtrates 
of broth cultures of the Rosenow streptococcus and from emulsions of 
the brain of animals previously inoculated intracerebrally with this same 
organism. These experiments demonstrate that the streptococcus of 
Rosenow is filtrable. Richardson and Mellon were reasonably certain 
that the streptococcus removed in this way from the broth and brain 
filtrates was the same organism as the one with which they started, but 
they did not believe this to be the vital issue. They contended that the 
important point was the question of the identity of this filtrable strepto- 
coccic form with the virus of poliomyelitis. Since poliomyelitis did not 
develop in monkeys which had received intracerebral injections of these 


28. Rosenow, E. C.: A Specific Reaction of Convalescent Serum on the Strep- 
tococcus Isolated in Studies of Poliomyelitis, J. Immunol. 23:455, 1932. 

29. Harmon, P. H.; Shaughnessy, H. J., and Gordon, F. B.: Unpublished 
experiments. 

30. Rosenow, E. C.: Poliomyelitis Antistreptococcus Serum: Further Studies 
on the Bacteriology and Serum Treatment of Poliomyelitis, J. A. M. A. 94:777 
(March 15) 1930. 

31. Richardson, R. D., and Mellon, R. R.: Experiments on the Filterability of 
the Rosenow Streptococcus of Anterior Poliomyelitis, Proc. Soc. Exper. Biol. & 
Med. 29:451, 1932. 
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filtrates of the streptococcus, Richardson and Mellon believed that the 
filtrable streptococcic forms had been conclusively shown not to be 
identical with the virus; they were inclined to compromise on views as 
to the etiology of poliomyelitis: “As a result of the altered conditions 
brought about in the host by the virus, there is dissociated in vitro a 
form of streptococcus which reacts specifically with the host.” 

Long and Olitzky ** reexamined the survival of streptococci of 
poliomyelitis in glycerin, arguing that if these organisms were identical 
with or related to the virus, they should have a comparable resistance 
to this agent. Rhoads ** had already shown that the virus survived in 
brain tissue preserved in glycerin for at least eight years. Long and 
Olitzky found that the streptococci did not have a comparable longevity, 
as cultural transplants were obtained from brain tissue that had been 
originally inoculated with streptococci only between eighty-two and 
three hundred and three days after the original preservation of these 
brains in glycerin. 

Eberson ** recently reported the successful cultivation of a minute 
organism with which he had been able to reproduce the disease by rein- 
oculation of monkeys with cultures remote from the original. In this 
work a heat-sterilized medium was used in order to escape the numerous 
objections to the fresh tissue and ascitic fluid medium of Smith and 
Noguchi that has been used for the cultivation of the globoid bodies. 
The possible relationship of this organism to the globoid bodies and 
to filtrable forms of the streptococci was not entertained by Eberson. 
In the amplified reports by Eberson and Mossman ** abundant evidence 
is offered that the virus has multiplied in vitro. Indeed, all of Koch’s 
postulates seem to have been fulfilled by these authors, and, in addition, 
evidence is presented ** that antiviral immunity is conferred by inocu- 
lation of the minute organism. Long, Olitzky and Rhoads ** have like- 


32. Long, P. H., and Olitzky, P. K.: Comparison of Resistance of Strepto- 
cocci and of Poliomyelitis Virus in Glycerol, Proc. Soc. Exper. Biol. & Med. 26: 
337, 1929. 

33. Rhoads, C. P.: Survival of the Virus of Poliomyelitis for Eight Years in 
Glycerol, J. Exper. Med. 49:701, 1929. 

34. Eberson, F.: Etiology of Poliomyelitis: Cultivation of an Organism from 
Poliomyelitic Tissue and Transmission of the Disease in Monkeys, Proc. Soc. 
Exper. Biol. & Med. 29:477, 1932; Science 75:519, 1932. 

35. Eberson, F., and Mossman, W. G.: Studies on the Etiology of Polio- 
myelitis, J. Lab. & Clin. Med. 18:565, 1933; Procedures in the Isolation and 
Cultivation of an Organism from Berkefeld N Filtrates of Poliomyelitis Virus, 
Proc. Soc. Exper. Biol. & Med. 30:92, 1932. 

36. Eberson, F.: Experimental Study of an Antipoliomyelitic Serum from 
Monkeys Artificially Immunized with an Organism Cultivated from Poliomyelitis 
Nervous Tissue, J. Immunol. 24:433, 1933. 

37. Long, P. H.; Olitzky, P. K., and Rhoads, C. P.: Survival and Multiplica- 
tion of the Virus of Poliomyelitis in Vitro, J. Exper. Med. 52:361, 1930. 


i 
. 


HARMON—POLIOMYELITIS 1187 


wise obtained evidence of the multiplication of the virus in vitro but 
Schultz '° has been unable to confirm the findings of Eberson. 

Long, Olitzky and Rhoads ** attempted to repeat the previous work 
of Flexner and Noguchi and of Flexner, Noguchi and Amoss *® who 
first cultivated the globoid bodies and stated that they had successfully 
infected monkeys with their cultures. A large number of cultures of 
monkey brain obtained from typical experimental animals were made 
in Smith-Noguchi medium, which, as stated, contains fresh ascitic fluid 
and fresh sterile rabbit kidney. Small organisms resembling the globoid 
bodies of Flexner and Noguchi were seen in but thirty-six of three 
hundred and fifteen tubes. Long, Olitzky and Rhoads stated : 


A study of subplants from these minute morphological particles did not con- 
vince us that we had in hand actual cultures of the globoid bodies, or indeed of 
any living microorganism. Nevertheless, when washed sediments from subplants 
of one of the strains were inoculated into monkeys, the clinical signs and the 
pathological effects characteristic of experimental poliomyelitis could be induced. 


They were inclined to believe that they had merely cultivated the polio- 
myelitis virus in vitro in the presence of a culture of living tissue cells 
rather than a particulate micro-organism. In this connection, the com- 
ment of Rivers,** “I do not believe that globoid bodies represent the 
etiological agent of poliomyelitis,” is of importance. 

Many recent studies on the purification and concentration of the 
virus of poliomyelitis have appeared ; these demonstrate the astonishing 
resistance of the organism to certain chemicals. Preparations having 
an exceedingly small infective dose have been obtained. Clark, Schindler 
and Roberts *® employed the method of in vacuo distillation of virus 
mixtures by which they obtained a saturated solution of sodium chloride 
containing the virus in advanced concentration. The virus was found to 
retain its infectivity for more than four months in this menstruum. They 
have made many unsuccessful attempts to cultivate an organism from 
these concentrated preparations of virus. In contrast, they found that 
streptococci isolated from cases of poliomyelitis did not survive more 
than thirty-five days in saturated solutions of sodium chloride. Rhoads *° 
has shown that the virus of poliomyelitis can be adsorbed on particles of 
colloidal aluminum hydroxide at slightly acid py values. Using this fact 


38. Rivers, T. M., personal communication to Park, W. H., quoted by 
Harrington, H., in International Committee for the Study of Infantile Paralysis,11 
p. 44. 

39. (a) Clark, P. F.; Schindler, J., and Roberts, D. J.: Some Properties of 
Poliomyelitis Virus, J. Bact. 20:213, 1930. (b) Clark, P. F.; Roberts, D. J., and 
Preston, W. S.: Passage of Poliomyelitis Virus Through the Intestinal Tract, 
J. Prev. Med. 6:47, 1932. 

40. Rhoads, C. P.:° Immunization with Mixtures of Poliomyelitis Virus and 
Aluminum Hydroxide, J. Exper. Med. 53:399, 1931. 
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and the general methods employed by Willstatter and his associates for 
the purification of enzymes, Sabin *' and Harrison and Hudson *? elim- 
inated a large part of the organic constituents of the original filtrates or 
suspensions of virus. Clark, Ainsworth and Kindschl ** have recently 
described a method of concentration of the virus by ultrafiltration 
through soluble membranes of gun cotton that was successful in elim- 
inating a large quantity of extraneous material from virus filtrates. 
Some of the preparations have been so potent that in certain experiments 
small quantities (0.0003 cc.) produced poliomyelitis in five days in mon- 
keys. Streptococci could not be isolated from any of these purified 
preparations after passage through Berkefeld N filters, although the 
infective property was adequately retained. Such observations indicate 
that a method is available for studying the fundamental and biologic 
properties of this virus in the absence of a large amount of soluble brain 
tissue, which heretofore had been present in all the preparations used 
for such studies. 
OF SERUMS 


ANTIVIRAL ACTION 


Nature of the In Vitro Test for Neutralization of Virus.—Soon 
after the discovery of the virus of poliomyelitis, Levaditi and Land- 
steiner ** showed that the serum of monkeys convalescent from the 
experimental disease contained a substance that prevented infection 
when serum and virus were incubated in vitro. Several confirmatory 
reports *®° of independent investigators followed in rapid succession. 
Netter and Levaditi*® and Flexner and Lewis *** demonstrated that 


41. Sabin, A. B.: Purification of Poliomyelitis Virus by Adsorption and 
Elution, Proc. Soc. Exper. Biol. & Med. 29:59, 1931; J. Exper. Med. 56:307, 1932. 

42. Harrison, J. W., and Hudson, N. P.: Personal communication to the 
author. 

43. Clark, P. F.; Ainsworth, R. C., and Kindschl, L. G.: Concentration of 
Poliomyelitis Virus by Ultrafiltration, Proc. Soc. Exper. Biol. & Med. 31:255, 
1933. 

44. Levaditi, C., and Landsteiner, K.: La poliomyélite expérimentale (cinqui- 
éme note), Compt. rend. Soc. de biol. 68:311, 1910. Landsteiner, K., and 
Levaditi, C.: Etude expérimentale de la poliomyélite aigué, Ann. Inst. Pasteur 
24:833, 1910. 

45. (a) Leiner, C., and von Wiesner, R.: Experimentelle Untersuchungen 
uber Poliomyelitis acuta anterior, Wien. klin. Wcehnschr. 23:323, 1910. (b) 
Romer, P. H., and Joseph, K.: Spezifisch wirksames Serum gegen das Virus der 
epidemischen Kinderlahmung, Miinchen. med. Wcehnschr. 57:568, 1910. (c) 
Flexner, S., and Lewis, P. A.: Experimental Poliomyelitis in Monkeys: Seventh 
Note: Active Immunization and Passive Serum Protection, J. A. M. A. 54:1780 
(May 28) 1910. 

46. Netter, A., and Levaditi, C.: Action microbicide exercée par le sérum des 
malades atteints de paralysis infantile sur le virus de la poliomyélite aigué, Compt. 
rend. Soc. de biol. 68:617, 1910. 


j 
{ 
* q 
4 
| 


HARMON—POLIOMYELITIS 1189 


serum from persons who had recovered from a paralytic attack of the 
disease had similar neutralizing substances in their blood stream. It 
was then assumed that these neutralizing substances would be virucidal 
in vivo. Thus, convalescent serum was soon used for treatment of the 
disease in man (pp. 1217 and 1218). 

When attempts were made to protect monkeys passively during the 
period of incubation by the serum of convalescent monkeys, it was found 
that in order to effect protection in an appreciable number of animals 
serum had to be given either before or at the time the virus was inocu- 
lated. Both Leiner and von Wiesner *** and Levaditi and Landsteiner ** 
were unable to protect monkeys when the serum of convalescent mon- 
keys was given intraperitoneally at the same time that virus was inocu- 
lated intracerebrally. This failure was not due to inadequate doses of 
serum, since in some experiments reported by these authors the adminis- 
tration of serum by the same route was continued for a few days into 
the period of incubation with the same result. Although Flexner and 
Lewis *°* were in some measure successful in protecting monkeys against 
the infection by virus given twenty-four hours before protective inocula- 
tions were begun, they also noted certain irregularities. They stated 
definitely that the protection was not absolute, but that the inoculations 
of virus could “not be given in excess of a given dose.” They also noted 
that intraperitoneal injections of serum would block infection by way of 
the nasal mucosa, even when the series of protective inoculations were 
delayed until twenty-four hours after the intranasal instillation of the 
test dose of virus. 

These early attempts to demonstrate the in vivo action of neutraliz- 
ing substances may be criticized on several grounds. That the nature 
of the in vitro neutralization reaction was not even well understood is 
evidenced by work showing that the test is a serologic reaction in which 
the virus is only rendered ineffective. Similarly to the toxin-anti- 
toxin reaction, the neutralization reaction can be reversed under certain 
circumstances. That the reaction is not a direct virucidal phenomenon 
and is not similar to bactericidal reactions is thus demonstrated. Objec- 
tions have also been raised by certain authors that the in vitro neutraliza- 
tion test may not be a specific reaction. However, enough evidence has 
been accumulated to disprove this last contention adequately (p. 1224). 
A lack of basic data on the relative susceptibility of animals to various 
routes of inoculation by the virus renders invalid the early experiments 
in which the virus was given by routes other than the intracerebral 
method, since they are all based on the erroneous assumption that other 
routes of inoculation invariably lead to paralysis in experimental mon- 
keys. 
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That virus can be recovered from neutral mixtures that fail to infect 
experimental monkeys has been shown by Olitzky, Rhoads and Long,*? 
Levaditi and Lépine *® and by Schultz, Gebhardt and Bullock.*® The 
former two groups of authors were able to recover virus at the anode in 
cataphoresis of neutral serum-virus mixtures. Schultz, Gebhardt and Bul- 
lock believe that the antiviral antibodies in convalescent serum resemble 
antitoxic antibodies, since a neutral serum-virus mixture can be rendered 
infective by dilution with isotonic saline solution. When diluted serum 
is used in the neutralization test, an appreciable length of time is 
required to bring the reaction to completion. 

The occurrence of neutralizing bodies in the blood serum of adults 
in regions where poliomyelitis is either rare (Puerto Rico, Soule and 
McKinley ; °° Greenland and China, Jungeblut;*’ Liberia and China, 
Hudson and Lenette **) or absent (Virgin Islands, Shaughnessy, Har- 
mon and Gordon **) has been adduced by some as evidence that the 
acquisition of these properties is a nonspecific maturation phenomenon. 
That there is probably more evidence that these substances represent 
specific acquired immunity due to contact with the virus will be pointed 
out later (p. 1225). Since the phenomena of acquired immunity are 
manifested in different ways in susceptible and in nonsusceptible species, 
the situation is somewhat clouded in man, since his is the only species 
known to be naturally susceptible to the disease. The invalidity of 
application to man of the recent unsuccessful attempts to produce 
immune substances in monkeys by the repeated intranasal instillation of 

47. Olitzky, P. K.; Rhoads, C. P., and Long, P. H.: Effect of Cataphoresis on 
Poliomyelitis Virus, J. Exper. Med. 50:273, 1929. 

48. Levaditi, C., and Lépine, P.: Determination by Cataphoresis of Polio- 
myelitis Virus in the Spinal Cord of Monkeys with Chronic Lesions, Compt. rend. 
Soc. de biol. 106:34, 1931. 

49. Schultz, E. W.; Gebhardt, L. P., and Bullock, L. T.: Studies on the 
Nature of the Viricidal Antibodies in Antipoliomyelitis Serum, Proc. Soc. Exper. 
Biol. & Med. 28:28, 1930; J. Immunol. 24:171, 1931. 

50. Soule, M. H., and McKinley, E. B.: Neutralization of the Virus of 
Poliomyelitis with Serum of Healthy Porto Ricans, Proc. Soc. Exper. Biol. & 
Med. 29:168, 1931. 

51. Jungeblut, C. W.: The Power of Normal Human Sera to Inactivate the 
Virus of Poliomyelitis in Its Relation to Blood Grouping and Exposure, J. Immunol. 
24:157, 1933. Jungeblut, C. W., and Smith, L. W.: Blood Grouping in Polio- 
myelitis and the Neutralizing Property of Convalescent Serum, ibid. 23:35, 1932. 

52. Hudson, N. P., and Lenette, E. H.: Neutralization of Poliomyelitis Virus 
by the Serum of Liberian Negroes, Proc. Soc. Exper. Biol. & Med. 29:1090, 1932. 
Lenette, E. H., and Hudson, N. P.: Neutralization of Poliomyelitis Virus by 
the Serum of Native Chinese of Peiping, ibid. 30:449, 1933. 

53. Shaughnessy, H. J.; Harmon, P. H., and Gordon, F. B.: The Neutraliza- 
tion of Poliomyelitis Virus by Human Serum, J. Prev. Med. 4:463, 1930. 
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subinfective doses of virus as reported by Jungeblut and Hazen ** and 
Flexner * rests on this very point. The incidence of neutralizing 
substances in the blood of rhesus monkeys, a species that is only artifi- 
cially susceptible to the disease, demonstrates that only animals which 
have been known to have had contact with the virus either by a paralytic 
attack of the disease ** or by artificial active immunization ** have neu- 
tralizing substances. All the investigators agree that normal monkeys 
do not have neutralizing substances in their blood serum.®* ‘The only 
apparent exception to the latter fact has been reported by Jungeblut and 
Hazen,*® who mention the presence of neutralizing substances in the 
blood of normal adult female rhesus monkeys in the postmenstrual 
period. Such an observation has a bearing on the endocrine fluctuations 
in relation to purely immunologic phenomena, a field whose exploitation 
is just beginning. Since these authors found only 2 of 12 such monkeys 
had neutralizing substances under these circumstances, since they failed 
to define such fluctuations in any particular phase of the menstrual 


54. Jungeblut, C. W., and Hazen, E. L.: Failure to Immunize the Monkey 
Against Poliomyelitis by Prolonged Nasopharyngeal Spraying with Live Virus, 
Proc. Soc. Exper. Biol. & Med. 28:1004, 1931. 

55. Flexner, S.: Immunity to Human and Passage Poliomyelitis, J. A. M. A. 
9$:1244, 1932. 

56. Footnotes 40 and 41. 

57. (a) Aycock, W. L., and Kagan, J. R.: Experimental Immunization in 
Poliomyelitis, J. Immunol. 14:85, 1927. (b) Rhoads, C. P.: Intradermal Immuni- 
zation of Monkeys with One Set of Injections of Poliomyelitis Virus, J. Exper. 
Med. 51:1, 1930; Immunity Following the Injection of Monkeys with Mixtures of 
Poliomyelitis Virus and Convalescent Human Serum, ibid. 53:115, 1931; Immuni- 
zation with Mixtures of Poliomyelitis Virus and Aluminum Hydroxide, ibid. 53: 
399, 1931. (c) Stewart, F. W., and Rhoads, C. P.: Intradermal versus Sub- 
cutaneous Immunization of Monkeys Against Poliomyelitis, ibid. 49:959, 1929. 
(d) Jungeblut, C. W., and Hazen, E. L.: A Comparison of the Efficacy of Dif- 
ferent Methods of Active Immunization in Experimental Poliomyelitis, Proc. Soc. 
Exper. Biol. & Med. 28:10, 1930. (¢) Goldbloom, A.; Brodie, M., and Moffatt, W.: 
Active Immunization Against Poliomyelitis in Monkeys, Am. J. Dis. Child. 40:923 
(Oct.) 1930; J. Exper. Med. 53:885, 1931. (f) Brebner, W. B.: The Immunization 
of Monkeys Against the Virus of Poliomyelitis, Am. J. Path. 7:546, 1931. (a) 
Kramer, S. D., and Schaeffer, M.: Experimental Poliomyelitis. Active Immuni- 
zation with Neutralized Mixtures of Virus and Serum, Proc. Soc. Exper. Biol. 
& Med. 31:409, 1934. 

58. (a) Pettit, A.: Utilization du singe pour la production du sérum polio- 
myélitique, Bull. Acad. de méd., Paris 102:312, 1929. (b) Aycock, W. L., and 
Kramer, S. D.: Immunity to Poliomyelitis in Normal Individuals in Urban and 
Rural Communities as Indicated by the Neutralization Test, J. Prev. Med. 4:189, 
1930. (c) Footnote 4b. (d) Footnote 53. 

59. Jungeblut, C. W., and Hazen, E. L.: On the Property of Certain Normal 
Animal Sera to Neutralize the Virus of Poliomyelitis, Proc. Soc. Exper. Biol. & 
Med. 29:879, 1932. 
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cycle in women ® and since no confirmation of their work has appeared 
it is logical to assume that the 2 animals in which positive neutralization 
was obtained represent “missed cases” of experimental poliomyelitis as 
demonstrated by the previous work of Harmon, Shaughnessy and 
Gordon.*" 

That constitutional factors may have a bearing on the acquisition of 
neutralizing substances against the virus of poliomyelitis has just been 
brought out by other recent work, although these facts do not bring 
evidence that the reaction is not specific. Jungeblut and Engle °* 
observed the acquisition of a small titer of neutralizing substance in 
certain monkeys rendered artificially mature by injections of anterior 
pituitary hormone or by implants of pituitary gland. Such experiments 
suggest that the postadolescent endocrine balance is a factor in the 
acquisition of a neutralizing substance. In putting to test previous work 
on the incidence of blood groups among the victims of naturally occur- 
ring poliomyelitis,** Jungeblut and Smith ** found that persons of group 
B (Moss III) were practically absent from a group of 578 patients 
in the New York City pandemic of 1931, thus suggesting a more rapid 
and complete acquisition of natural immunity in persons of this blood 
group. In order further to test this implied indication they performed 
neutralization tests on the serum of “normal” persons of the three 
uncomplicated groups (O, A and B), with the result that a greater per- 
centage of group B than of the other two groups were found to 
neutralize the virus. A quantitative titration of the pooled serums from 
each group showed that the titer of the B pool was many times greater 
than that of pools of the other two groups. According to Jungeblut, 


60. (a) Jungeblut, C. W., and Engle, E. T.: The Influence of Pregnancy and 
Menstruation on the Power of Normal Human Serum to Inactivate Poliomyelitis 
Virus, J. Immunol. 24:267, 1933; (b) An Investigation into the Significance of 
Hormonal Factors in Experimental Poliomyelitis, J. Exper. Med. 59:43, 1934; (c) 
Resistance to Poliomyelitis: The Relative Importance of Physiologic and Immuno- 
logic Factors, J. A. M. A. 99:2091 (Dec. 17) 1932. 

61. Harmon, P. H.; Shaughnessy, H. J., and Gordon, F. B.: Missed Infections, 
Abortive and Relapsing Cases of Experimental Poliomyelitis, J. Prev. Med. 5:1339, 
1931. 

62. (a) Jungeblut, C. W., and Engle, E. T.: Susceptibility Problems in 
Poliomyelitis, Am. J. Dis. Child. 43:523 (Feb.) 1932. (b) Footnote 60b and c. 

63. (a) Marinesco, G.; Manicatide, M., and Draganescu, S.: L’epidémie de 
paralysie infantine qui a sévi en Roumanie pendant I’année 1927, Ann. Inst. Pasteur 
43:223, 1929. (b) Grooten, O., and Kossovitch, C.: Sur les groupes sanguins 
chez les enfants poliomyélitiques, Compt. rend. Soc. de biol. 105:428, 1930. (c) 
Foa, A.: Sui gruppi sanguigni nei bambini poliomyelitici, Pediatria d. med. prat. 
6:178, 1931. 

64. Jungeblut, C. W., and Smith, L. W.: Blood Grouping in Poliomyelitis. 
Its Relation to Susceptibility and the Neutralizing Property of Convalescent Serum, 
J. Immunol. 23:35, 1932. 
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similar titrations on convalescent serum of these three blood groups *! 
demonstrated that the constitutional factor of blood grouping was as 
important as a typical paralytic attack of poliomyelitis. If these observa- 
tions can be confirmed when extended, they will offer a clearcut consti- 
tutionally linked factor of resistance. 

Technic.—The technic that has been employed in in vitro neutraliza- 
tion tests has varied from time to time with the same authors and among 
different groups of investigators. Thus, comparisons of results obtained 
by different groups are not justified except in a general way, even when 
recent studies are reviewed in which attempts have been made to esti- 
mate neutralizing substance comparatively. In this study, methods that 
have been used with various types of serums will be presented indis- 
criminately, since methods rather than results are to be followed. The 
early methods used in performing the neutralization test can only be 
mentioned, as such important factors as the numbers of paralyzing doses 
of virus used, the size of the inoculum, the proportions of virus and 
serum and the method of preparation of the virus varied within wide 
limits. Undoubtedly contradictions in the hands of different investi- 
gators can, in part, be explained by the lack of a uniform technic. When 
this test was employed in earlier years,°° authors were content with 
merely mixing a small quantity (from 0.5 to 1.5 cc.) of undiluted serum 
with an identical or comparable quantity of “virus suspension.” This 
mixture was incubated from two to four hours at 37 C., held overnight 
at ice-chest temperature (from 4 to 8 C.) and then inoculated into 
monkeys by the reliable intracerebral method. These conditions of time 
and temperature used prior to inoculation have become the only uni- 
versally accepted part of the technic of this reaction. A semistandard- 
ized technic was evolved by the workers at the Rockefeller Institute 
who utilized a small quantity (0.1 or 0.01 cc.) of a virus filtrate (Berke- 
feld) of moderate potency with from 9 to 99 volumes of the serum to 
be tested. While it is certain that multiples of a fatal dose of virus 
were employed in these experiments, an overwhelming advantage is 
given to serum. Notwithstanding these specious criticisms, the results 
obtained by this group of workers have been remarkably consistent, as 
by this method Rhoads and his associates **” © have demonstrated neu- 
tralizing substances in the blood of artificially immunized monkeys. 
Other authors who employed this test during a current period utilized a 
somewhat different relative proportion of serum and virus. Nuzum 
used virus suspensions clarified by filtration through many thicknesses 
of filter paper, as well as Berkefeld filtrates of virus suspensions, but 
he was careful never to have overwhelming quantities of virus or of 


65. Footnotes 45 and 46. 
66. Nuzum, J. W.: A Study of the Neutralizing Properties of Antipoliomyelitic 
Horse Serum, J. Infect. Dis. 23:301, 1918. 
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serum present in an in vitro mixture. Rosenow * employed the same 
technic that Nuzum used, likewise giving consideration to suitable pro- 
portions of serum and virus. | 

It should be emphasized that the potency of a strain of virus in 
terms of the minimal infective dose used in many neutralization tests 
has not been stated in the corresponding reports, nothwithstanding the 
well recognized fact that different strains vary in infective potency. For 
instance, it required from 1 to 2 cc. of a 5 per cent crude emulsion of 
the “M. A.” virus, now a weak strain, to infect an animal intracere- 
brally when Harmon, Shaughnessy and Gordon ** had an opportunity 
to examine a specimen of this virus, forwarded to them by Dr. Flexner 
in 1928. In their hands, the Aycock strain has proved to be a virus of 
moderate but consistent virulence, requiring from 0.25 to 0.4 cc. of a 
5 per cent emulsion to infect an animal intracerebrally. The virus 
(“P. M. V.” or “Fl. M.” strain) recently used by Rhoads and others, 
which these authors had an opportunity to utilize after Dr. Rhoads 
forwarded them a specimen in 1929, has been of extreme virulence, 
often infecting monkeys in quantities as small as from 0.01 to 0.05 cc. 
of a 5 per cent emulsion of spinal cord tissue. Thus it can be seen that 
the multiples of minimal infective doses carried in a “standard dose” 
of 0.1 or 0.5 cc. of virus emulsion or filtrate vary greatly depending 
on the strain of virus. 

Recently, Stewart and Hazelbauer ® have reduced the preponder- 
ating advantage held by a large relative volume of serum and have 
employed virus filtrate with the serum to be tested in a proportion of 
1:3 in a total volume of 1.2 cc. Such a method unquestionably allows 
less advantage to the serum. Other workers in the same laboratory 
(Rhoads, and Stewart and Rhoads *) still use overwhelming amounts 
of 9 and 99 parts of serum to 1 of virus, when attempting to detect 
neutralizing substances that may be present in only small concentrations, 
as in the blood stream of animals that have been actively immunized by 
artificial methods. In other experiments, the latter authors elect to mix 
serum and virus with less preponderating portions of serum when they 
do not suspect that the serum to be tested will have to be given the 
advantage of overwhelming volume to demonstrate neutralizing sub- 
stances. Other authors have adopted a more rational and standardized 
technic rather than these arbitrary and variable methods. 


67. Rosenow, E. C.: Treatment of Acute Poliomyelitis with Immune Horse 
Serum: Further Studies, J. A. M. A. 71:433 (Aug. 8) 1918. Footnote 30. 

68. Stewart, F. W., and Hazelbauer, P.: Virus Neutralization Experiments 
with Rosenow’s and Pettit’s Antipoliomyelitic Sera, J. Exper. Med. 48:449, 1928. 

69. (a) Rhoads, C. P.: Experimental Study of a Horse Antipoliomyelitis 
Serum, J. Exper. Med. 53:123, 1931. Footnote 57c. 


\ 
i 
| 
5 
4 
i 
i 
i 
| 
j 
i 
is 


HARMON—POLIOMYELITIS 1195 


Fairbrother *° was the first to attempt a titration of serum against 
a known amount of virus, obtaining in this way comparative values that 
represented a progressive acquisition of antiviral properties in a horse 
that was being immunized with virus suspensions. He preferred a rather 
severe test of serum against a fixed amount of 100 infecting doses of 
He described his modifications as follows: 


virus. 


The strain employed in this work (viz. “Fl. M.”) 72 was one of great potency. 
; It will be observed that the minimal infecting dose is roughly between 
0.0005 cc. and 0.003 cc.; i. e., the dose employed throughout in the tests is at least 
100 times the minimal infecting dose. In order to titrate the various samples of 
serum, the amount of virus emulsion was kept constant, while the quantity of serum 
was varied; 0.4 cc. of a 5 per cent virus emulsion was mixed with 0.6 or 0.4 cc. of 
the different samples of serum. . . . A further attempt to titrate the various 
samples of serum was made. The virus amount in all cases was 0.6 cc., while the 
serum was added in much smaller amounts, 0.1 and 0.2 cc. 


Notwithstanding a few irregularities, Fairbrother’s results demonstrated 
definitely that when the test dose of virus was increased from 0.4 to 0.6 
cc. (from 130 to 200 minimal infecting doses) more serum was needed 
to neutralize the advanced dosage, implying quantitative relations 
between the two agents. In a test of human convalescent serum this 
author noted: ‘When the proportion of serum to virus was greater 
than or equal to unity, protection occurred, but when the virus amount 
exceeded that of the serum, infection took place after a lengthened 
incubation period.” Such phenomena had been repeatedly observed in 
the literature, but Fairbrother seems to be the first to have taken cog- 
nizance of the importance of the quantitative relations between the two 
variables, virus and serum. 

Working independently, Shaughnessy, Harmon and Gordon ** 
evolved a quantitative method of estimating the content of neutralizing 
substances in serum that is more satisfactory as a moderately exacting 


test: 


Three dilutions of each serum were tested against a constant amount of the 
virus preparation. The virus preparation and the serum dilutions just described 
were mixed in quantities of 1.5 cubic centimeters each, placed in the incubator at 
37° C. for two hours and then in the ice box for eighteen to twenty hours. The 
mixtures were injected intracerebrally in two cubic centimeter quantities into 
healthy unused monkeys. 


70. Fairbrother, R. W.: Immunization of the Horse with the Virus of Polio- 
myelitis and the Production of an Antiviral Serum, Brit. J. Exper. Path. 11:43, 
1930. 

71. This strain is the “pooled mixed virus” of the Rockefeller Institute, ade- 
quately described by Fairbrother. This strain has also been used by Rhoads and 
by Brodie in similar tests, and has been variously designated as the “Fl. M.” “P. 
M. V.” and “P. M.” strain. 
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The dose of virus used with these dilutions of serum was only two or 
three times the minimal infective dose, as the weaker virus of Aycock 
was used in the experiments. In spite of the contrast in the number 
of infective doses to the greater number of infective doses used by 
Fairbrother, the results were consistent. Had the more potent P. M. V. 
strain been used according to this technic, it is possible that as extensive 
neutralization would not have been found. Thus, the discrepancy in 
these results and in the results of workers who have not found the same 
large amounts of neutralizing substances in the blood of normal adults 
is probably due to this difference in technic. 

Weyer, Park and Banzhaf,’? using the Aycock strain of virus, found 
within the limits of their experiments that: “The potency of the virus 
has apparently no effect upon the amount of a specified serum preparation 
needed to neutralize it.” Since they, like Shaughnessy, Harmon and 
Gordon, used but 2 to 3 minimal infective doses, their statement can be 
easily rationalized. They have established still another variation in the 
technic of the neutralization reaction: 


Total quantities of serum and virus injected were usually 0.3 to 0.4 cubic 
centimeter and only 0.8 cubic centimeter in two instances. There was always a 
preponderating ratio of virus to serum varying from 10:1 to 40:1 in some tests. 
When 1:1 ratios were used, 0.8 cubic centimeter of mixture was injected. Con- 
trols were run, and always 0.15 and 0.3 cubic centimeter of virus regularly pro- 
duced the disease. 


Using this method, Weyer, Park and Banzhaf had no difficulty in 
demonstrating antiviral activity in normal and convalescent human 
serum and in the blood stream of horses artificially immunized by injec- 
tions of virus. They determined an additional important point: that 
serum having neutralizing properties still retained these same properties 
after absorption with normal monkey brain protein, thus showing that 
precipitins against monkey brain protein were not identical with the sub- 
stance responsible for in vitro neutralization. In a recent communica- 
tion Rhoads ** attempted to confirm the observations of Weyer, Park 
and Banzhaf, but instead of using the virus of Aycock as they did, he 
performed tests in a similar manner with the potent P. M. V. strain, thus 
using from 12 to 36 infective doses, although this amount was in a rela- 
tively smaller volume than the 2 or 3 minimal infective doses used by 
Weyer, Park and Banzhaf. It is not surprising, therefore, that with 
this alteration in the relative amounts of virus and serum, the results 
should be at variance. In this presentation Rhoads abandoned the 
technic of utilizing overwhelming quantities of serum with small doses 
of virus, with which he was successful in demonstrating the exceedingly 


72. Weyer, E. R.; Park, W. H., and Banzhaf, E. J.: A Potent Antipolio- 
myelitic Horse Serum Concentrate and Its Experimental Use in Infected Monkeys, 
J. Exper. Med. 53:553, 1931. 


ae 4 
¥ 
} 
: 
| 
| 
| 
j 
| | 
| 
~ 
« 


1197 


HARMON—POLIOMYELITIS 


small quantities of neutralizing substances in the blood of artificially 
immunized monkeys, and he deliberately put the serum on the defensive 
by using larger doses of virus. He brought out two important points: 
(1) that citrate used to obtain blood plasma by chemical inhibition of the 
clotting mechanism is directly virucidal, and therefore cannot be used in 
neutralization tests; (2) that “small differences in incubation period in 
the inoculated monkeys cannot be regarded as significant,” a point on 
which Harmon, Shaughnessy and Gordon “' had previously insisted. 

Brodie ** recently published the results of extensive comparative tests 
of the neutralizing titer of normal and convalescent human serum, which 
he had the unique experience of executing with an accuracy at least as 
close as that obtained in the titration of diphtheria toxin and antitoxin. 
He employed a constant dose of 80 minimal completely paralyzing doses 
with variable amounts of serum used in successive dilutions of 1: 2, 1: 3, 
1:4 and so on. He also had the unique experience of obtaining mathe- 
matically constant preparations of virus from pooled infectious spinal 
cord preserved in glycerin. This pooled cord was used in an emulsion, 
but Brodie did not state the exact method of preparation of his emul- 
sion. If these results can be duplicated, an exact quantitative method of 
titrating serum is available that should supersede all previous methods. 
As far as can be learned from the data supplied by Brodie, he did not 
attempt to duplicate the accuracy implied in his protocols. The experi- 
ence of others has been that a number of discrepancies are encountered 
in performing this test, so that the mathematical accuracy implied by 
Brodie is more apparent than real. The methods of Shaughnessy, 
Harmon and Gordon were criticized by Brodie on the ground that “in 
many of their neutralization tests, the virus tissue used was not active, 
since eight of fourteen controls did not contract paralysis with as much as 
one cubic centimeter of a five per cent emulsion.” A careful reading of 
the report of these authors reveals that they had no controls as such, but 
always arranged their tests so that one and often more monkeys in a 
given series of tests became paralyzed, thus providing a self-controlled 
test of virus potency. 

Howitt ** employed a method similar to that of Shaughnessy, 
Harmon and Gordon, differing in that, whenever possible, she preferred 
to eliminate dilution with saline solution. “Different amounts of serum 
were added in series to 0.3 cc. of either a 2.5 or a 5 per cent virus sus- 
Double quantities of serum and virus were mixed, incubated 


pension. 


73. Brodie, M.: A Comparison Between Convalescent Serum and Non-Con- 
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74. Howitt, B. F.: Poliomyelitis: I. Production of Antiviral Serums by 
Inoculation of Goats and Sheep with the Virus of Poliomyelitis, J. Infect. Dis. 
50:26, 1932. 
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at 37 C. for two hours and then kept on ice overnight. One half of 
each mixture was injected intracranially into separate monkeys.”’ Howitt 
noted the same slight irregularities that have been noted by others. 
Frequently, when a preponderating amount of serum was present in 
comparison with a smaller amount of virus suspension (1 and 0.3 cc., 
respectively ), failure to neutralize was noted. Such instances are prob- 
ably further illustrations of “missed infections,” originally described by 
Harmon, Shaughnessy and Gordon,*! which, occurring in such relations, 
undoubtedly have an explanation in common with the Neisser-Wechs- 
berg phenomenon.’® Howitt made a comparison of her method with 
that of Shaughnessy, Harmon and Gordon and with that of Fair- 
brother.7° While she found that the three tests demonstrated the neu- 
tralizing property of serum in dilutions, it was clear that only her own 
method and that of Shaughnessy, Harmon and Gordon were suitable for 
the most accurate quantitative estimation of neutralizing substance. It 
was also clear that the dilution of serum that effected neutralization was 
not of identical magnitude in the two tests, although each gave satis- 
factory results. 


FACTORS BEARING ON IN VIVO TESTS FOR SERUM ACTIVITY 


The incidence of paralysis in relation to the route by which virus is 
administered has an important bearing on possible in vivo estimations 
of the efficacy of convalescent and other serums. Until recently these 
basic data have been nonexistent for a significant number of experi- 
mental animals for all except the well known intracerebral method. The 
general belief as to the relative susceptibility of monkeys in response to 
the varied routes has been handed down from Flexner and Lewis,*” 
who stated: 
The intracerebral mode of infection is not the only successful one. It has been 
determined that the virus of epidemic poliomyelitis, when introduced into the body 
by means of the blood, subcutis, peritoneum, spinal canal and large nerves tends 
to localize in the spinal cord and brain. Our impression is that infection is readily 
accomplished by way of the subcutis and less readily by the peritoneal cavity. 


Only the routes that have a bearing on the experimental testing of 
serum will be considered. Methods other than introduction directly into 
nerve tissue are generally believed to be more uncertain in producing 
experimental infection. Amoss 7° stated that the intraperitoneal method 
is uncertain and that it is one by which only large doses of virus are 
occasionally effective. He also considered the subcutaneous and intra- 
venous methods of giving the virus as producing infection only rarely. 


75. Neisser, M., and Wechsberg, F.: Ueber die Wirkungsart bactericider 
Sera, Miinchen. med. Wchnschr. 48:697, 1901. 

76. Amoss, H. L.: Communicability and Serum Treatment of Poliomyelitis, 
New York State J. Med. 22:256, 1922. 
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The special significance of the latter fact will be brought out when the 
“therapeutic test” of serum proposed by Flexner and Amoss is reviewed 
(p. 1204). 

The intracutaneous method of injecting virus is known to result 
occasionally in typical paralysis; this fact has been observed by many ** 
who have attempted to effect artificial immunization by the method. 
The numerical incidence of positive results is unknown. Brodie “* had 
the unique experience of obtaining regular infection by this route. It 
may be that the advanced potency of the strain of virus which he used 
has a bearing on his results, as he has been able to inject from 15,000 
to 20,000 infective doses, as measured by the intracerebral method, into 
a single skin bleb. 

Intranasal inoculation followed by typical paralysis has been reported 
by many authors,** but the observations of all who have had an extensive 
experience with the method have been that there are many failures. 
For example, Fairbrother and Hurst,” using the same strain of virus as 
Flexner and Rhoads, obtained only three successful infections of 12 
animals thus inoculated. They stated that “infection resulted very incon- 
stantly.” Howitt ®° determined that only 53 per cent of monkeys were 
susceptible to intranasal instillation, while Harmon, Shaughnessy and 
Gordon *° obtained only 27 (56.2 per cent) successful infections among 
48 monkeys by repeated intranasal instillation of virus, even when the 
infection was promoted in certain animals by extranasal factors. 
Rhoads *! has apparently been more successful in producing infection by 
the nasal route, as the “instillation of one cubic centimeter of a five 
per cent virus suspension into each nostril, repeated daily for three days, 


77. Brodie, M., quoted by Harrington.*§ 

78. (a) Flexner, S., and Lewis, P. A.: Experimental Epidemic Poliomyelitis 
in Monkeys, J. A. M. A. 54:1140 (April 2) 1910. (b) Levaditi, C., and Land- 
steiner, K.: Etude expérimentale de la poliomyélite aigué (sixiéme note), Compt. 
rend. Soc. de biol. 68:417, 1910. (c) Flexner, S., and Clark, P. F.: A Note on 
the Mode of Infection in Epidemic Poliomyelitis, Proc. Soc. Exper. Biol. & Med. 
10:1, 1912. (d) Levaditi, C., and Danulesco, V.: La pénétrabilité du virus de la 
poliomyélite 4 travers la muqueuse nasal et l’action préventive des antiseptiques 
appliqués localement, Compt. rend. Soc. de biol. 73:252, 1912. (¢) Flexner, S., 
and Amoss, H. L.: Experiments on the Nasal Route of Infection in Poliomyelitis, 
J. Exper. Med. 31:123, 1920. (f) Demme, H.: Ueber experimentelle Polio- 
myelitis, Deutsche Ztschr. f. Nervenh. 116:156, 1930. (g) Flexner, S.: Simul- 
taneity in the Onset of Poliomyelitis, Science 74:601, 1931. 

79. Fairbrother, R. W., and Hurst, E. W.: The Pathogenesis and Propaga- 
tion of the Virus in Experimental Poliomyelitis, J. Path. & Bact. 33:17, 1930. 
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was practically uniformly successful in causing infection in normal ani- 
mals.” Flexner ** stated: “No other means (than nasal instillation) of 
producing the infection in monkeys gives a corresponding regular 
result.” The previous report of Flexner and Amoss from the same 
laboratory had emphasized that: “Certain monkeys are highly refrac- 
tory to inoculation via the nares with the virus of poliomyelitis.” The 
consensus seems to deny that monkeys are universally susceptible to 
infection by way of the nares. The results of Howitt and of Harmon, 
Shaughnessy and Gordon are in as good agreement as to the number of 
animals that are susceptible (53 and 56 per cent, respectively) as such 
small series permit. The objection of a difference in infectious potency 
of the virus preparations cannot be raised since Harmon, Shaughnessy 
and Gordon used the same virus as that used by Rhoads and by Flexner, 
the highly potent M. V. strain. Using the special technic of a prelimi- 
nary lavage of the nasal passage with an acid buffer solution, Schultz 
and Gebhardt and Faber and Gebhardt ** have recently been successful 
in obtaining about 95 per cent of infections with three instillations of 
virus on a single day. Unless such a special technic proves to be uni- 
formly successful in the hands of other investigators, determinations of 
the effect of serum in modifying infection induced by the nasal route 
are not practicable unless a large number of animals are used and the 
results are considered statistically. This has been the method adopted 
by Howitt ** in demonstrating the in vivo activity of antiviral animal 
serums. 

Intraspinal ** and intracisternal *° inoculations are consistently suc- 
cessful with an adequate amount of virus which need not be many times 
more than the infectious dose as estimated by intracerebral injection. It 
is doubtful whether either of these methods produces a less severe infec- 
tion than the intracerebral method, but they have the positive advantage 
of avoiding trauma to the nervous parenchyma. The introduction of 


82. Schultz, E. W., and Gebhardt, L. P.: Observations on the Intranasal 
Route of Infection in Experimental Poliomyelitis, Proc. Soc. Exper. Biol. & Med. 
30:1010, 1933. Faber, H. K., and Gebhardt, L. P.: Localizations of Poliomyelitic 
Virus During Incubation Period After Intranasal Instillation in Monkeys, ibid. 
30:879, 1933. 
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84. Flexner, S., and Lewis, P. A.: Epidemic Poliomyelitis in Monkeys: A 
Mode of Spontaneous Infection, J. A. M. A. 54:535 (Feb. 12) 1910. Neustaedter, 
M., and Thro, W. C.: Experimental Poliomyelitis Produced in Monkeys from the 
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85. Flexner, S., and Rhoads, C. P.: A Method for the Determination of the 
Activity of Antipoliomyelitis Serum, Proc. Nat. Acad. Sc. 15:609, 1929. Hurst, 
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the virus directly into the nervous system, either by the direct intra- 
cerebral method or by inoculation into a peripheral nerve,** is known to 
result invariably in the typical fulminating infection in experimental 
animals which is little affected by the administration of serum, even if 
the serum is given coincidentally with the virus but by another route. 


PASSIVE SERUM PROTECTION AND SERUM TREATMENT OF THE 
EXPERIMENTAL DISEASE 


Notwithstanding the early success reported in passive protection of 
monkeys with “immune serum” (p. 1189), recent attempts to modify the 
course of the experimental disease as established by intracranial inocula- 
tion of the virus have met with little success. The report of Rosenow *° 
is an exception, since in his communication evidence was presented that 
this author’s antistreptococcus horse serum had been effective in lower- 
ing the incidence of paralysis and the fatality rate in animals in which 
the disease had been established by intracerebral inoculation of virus a 
few days prior to treatment by serum. The recent reports of the use of 
convalescent serum in similar attempts have been in marked contrast to 
the outcome just cited. 

Howitt *° stated that there was “encouraging evidence of the in vivo 
protective properties of the antipoliomyelitic sheep serum’ injected 
before intracranial inoculation of the virus. Complete protection was 
obtained when doses of 20 cc. were administered intravenously in 3 or 4 
cases and also in one half of the animals which received doses of 80 ce. 
intramuscularly ; doses of 20 cc. gave partial protection in some monkeys 
but not in others. The same author ** attempted to make an experi- 
mental comparison of the effects of intramuscular administration of 
serum and of the combined intraspinal-intravenous route in 41 monkeys 
infected by the intracerebral route. She stated: ‘The combined intra- 
spinal and intravenous method, as used in this experiment, was not so 
effective as the intramuscular method as judged by the high mortality 
in the animals treated with the combined method, as compared with 
those treated by the intramuscular method.” A scrutiny of her protocols 
reveals the startling fact that the intraspinal-intravenous administration 
of serum to these monkeys resulted in a poorer outcome in the treated 


86. Flexner, S., and Lewis, P. A.: The Transmission of Epidemic Poliomye- 
litis to Monkeys: A Further Note, J. A. M. A. 53:1913 (Dec. 4) 1909. Leiner, 
C., and von Wiesner, R.: Experimentelle Untersuchungen iiber Poliomyelitis acuta 
anterior, Wien. klin. Wchnschr. 23:91, 1910. Marinesco, G.: De la transmission 
du virus de la poliomyélite par le nerf périphérique et ses rapports avec les infec- 
tions ascendantes, Compt. rend. Soc. de biol. 70:286, 1911. Flexner, S.; Clark, 
P. F., and Amoss, H. L.: A Contribution to the Pathology of Epidemic Polio- 
myelitis, J. Exper. Med. 19:205, 1914. Hurst, E. W.: A Further Contribution 
to the Pathogenesis of Experimental Poliomyelitis: Inoculation into the Sciatic 
Nerve, J. Path. & Bact. 33:1133, 1930. Fairbrother and Hurst.7® 
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animals than in the untreated controls. There was a consistent incidence 
of paralysis and death in the monkeys, regardless of whether the serum 
was given before the intracranial infecting dose of virus, at the same 
time, immediately after or even in the preparalytic or early paralytic 
stage of the disease. There was evidence of protection in about half of 
the animals when the serum was given intramuscularly twenty-four 
hours before or after the intracranial infecting dose of virus. Even the 
latter animals demonstrate an outcome but little better than that showed 
by the untreated controls, so that the alleged protective effect of serum 
known to be highly active in in vitro tests was not strikingly displayed by 
this method. 

Harmon, Shaughnessy and Gordon *° have had similar experiences in 
attempting to demonstrate an in vivo protective action of human and 
monkey convalescent serum. Independently, they have executed experi- 
ments similar to those of Howitt, except that they employ both con- 
valescent human and monkey serum in attempting to modify the 
experimental disease produced in monkeys by intracerebral inoculation 
of virus. When they allowed the disease to progress even to the rela- 
tively early preparalytic stage—in many instances this stage was diag- 
nosed in animals as long as from forty-eight to seventy-two hours prior 
to paralysis by means of recording of the temperature and examinations 
of the spinal fluid *‘—they were unable to determine whether serum 
administered by any route or by a combination of routes had any effect on 
the appearance, extent or outcome of the paralysis. Indeed, when human 
convalescent serum was given to monkeys, especially by the intraspinal 
route, it appeared that the aseptic meningitis set up in this way hastened 
the advent of paralysis. Thus the experience of Park ** of a deleterious 
effect of the intraspinal injection of antiviral horse serum in human 
preparalytic poliomyelitis has an experimental counterpart. Even when 
treatment was begun within twenty-four hours of the intracerebral 
inoculation of virus, they were unable to observe other than the usual 
outcome in 20 animals. Weyer, Park and Banzhaf,’?? Rhoads,®* Fair- 
brother 7° and Schultz and Gebhardt *° have reported similar experiences. 


87. Harmon, P. H.; Shaughnessy, H. J., and Gordon, F. B.: Preparalytic 
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in Experimental Poliomyelitis, J. Exper. Med. °51:933, 1930. 
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By employing the method of exsanguination transfusion in which a 
large amount (180 cc.) of whole homologous blood from convalescent 
monkeys was transferred to each of 2 other monkeys from several ani- 
mal donors, an absolute resistance to a large intracerebral test dose of 
virus was demonstrated,*® while the disease promptly developed in a 
control animal. Thus, apparently only such heroic methods suffice to 
demonstrate regularly a resistance to the drastic intracerebral introduc- 
tion of the virus. The number of animals required to demonstrate pas- 
sive resistance precludes the use of any of these methods as a practical 
in vivo demonstration of virucidal properties of serums. Fairbrother *° 
and Fairbrother and Morgan *° similarly decided “that the passive pro- 
tection test is entirely unreliable.” 

Owing to the unsatisfactory experiences just enumerated, other less 
drastic methods of induction of the experimental disease through inocu- 
lation with virus have been tried. In the hands of many authors the 
intranasal introduction of virus has resulted in the active disease in only 
from 53 to 56 per cent of susceptible monkeys. Those who have been 
successful in producing the disease regularly in this way have considered 
that utilization of this method offered an ideal test for demonstrating 
the preventive and curative properties of serum. Rhoads *' has been 
able to block infection regularly with virus administered into the nares, 
followed by the intraspinal injection of a convalescent serum. When 
the same method was applied to the in vivo assay of antiviral horse 
globulin, irregularities were noted. That the method is not a reliable 
one is indicated in Rhoads’ own protocols in which antidiphtheritic 
globulin protected as well as did the antiviral horse globulin. Although 
he termed this experiment a “therapeutic test’? the conditions are those 
of attempted passive protection during the period of incubation follow- 
ing intranasal administration of the virus. Weyer, Park and Banzhaf *° 
performed experiments similar to those of Rhoads. Their results are at 
variance with those of Rhoads in that in most instances convalescent 
serum administered intraspinally failed to protect the animal while in 8 
of 9 instances antiviral horse globulin gave protection when given intra- 
spinally. When the globulin was given intravenously the protection was 
much less constant. Weyer and his co-workers outlined other protective 
experiments in which the intranasal test dose of virus was given from 
one to four weeks after a protective dose of serum had been administered 
parenterally. The concentrated horse globulin was more consistent in 
its protective effects than human convalescent serum. 
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The results obtained by Howitt *° and by Harmon, Shaughnessy and 
Gordon ** are at variance with these experiments, although an identical 
technic was used. In these experiments the effect of serum was 
debatable, since in many of the experiments of Howitt not a single 
animal, including unprotected controls, contracted the disease. The 
results of Harmon, Shaughnessy and Gordon were similar to their 
previous determinations of the effectiveness of the nasal portal of infec- 
tion. No difference in the incidence of the disease was noted in the 
group of animals protected with convalescent monkey serum and in 
those given normal monkey serum. 

Another variation in this type of experimentation is that utilized by 
Brodie ** who has been able regularly to effect passive protection with 
as little as 6 cc. of convalescent serum when the test dose of virus was 
given intracutaneously. If these experiments can be repeated this will 
be an ideally convenient method of testing serum for protective activity. 
Unfortunately, the experience of other investigators ** with the intra- 
cutaneous route of virus administration is not in accord with that of 
Brodie, so that the method cannot be accepted without adequate con- 
firmation. 


THE SO-CALLED “THERAPEUTIC TEST” OF FLEXNER AND AMOSS 


While engaged in early work on the properties of the virus of polio- 
myelitis, Flexner and Amoss ® noted that only occasional overwhelming 
doses of virus given intravenously sufficed to produce the experimental 
disease. Even if mild degrees of irritation of the meninges or choroid 
plexus were produced, infection occurred regularly. They proposed to 
test serum in this way, since the only substance that prevented infection 
under these conditions was serum containing neutralizing substances. 
However, on reinvestigation ** of this phenomenon, they found that 
such a remarkable delicacy of adjustment existed between the blood 
stream and the meningeal choroid plexus barrier that substances which 
were but faintly irritating, such as compatible homologous serum, 
physiologic solution of sodium chloride and Ringer’s and Locke’s solu- 
tions, upset this barrier sufficiently to allow the virus contained in the 
blood to produce an infection within the central nervous system. Indeed 
so extraordinarily delicate was this mechanism found to be that a punc- 
ture of the lumbar subarachnoid space followed by readministration of the 
same fluid occasionally resulted in an infection. If a slight hemorrhage 
supervened during such a puncture the possibility of infection became a 


92. Flexner, S., and Amoss, H. L.: Localization of the Virus and Pathogenesis 
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certainty. It was further emphasized by Flexner and Amoss that a 
rigid technic must be used in the preparation of virus emulsions, and that 
freshly prepared emulsions rather than glycerinated virus should be 
used for such experiments. Thus, it appears that such a test is too 
delicate and exacting to be of value as a practical in vivo test of serum. 

On theoretical grounds it should be pointed out that rather than a 
“therapeutic test,” the conditions of such experiments are those of pas- 
sive protection in the early days of the incubation period. Largely on 
the basis of this test, Amoss and Eberson “ claimed that the serums of 
Rosenow and of Nuzum were without therapeutic value. Nuzum pointed 
out the shortcomings of the proposed therapeutic test of Flexner and 
Amoss when he used the same test to reexamine his antistreptococcus 
serum with results diametrically opposite to those of Amoss and 
Eberson. In addition to criticizing the test on theoretical grounds, 
Nuzum ** noted many irregularities in the method: “It appears that 
even specific immune monkey serum which is known to possess neutra- 
lizing properties for virus may not suffice to prevent infection under the 
conditions of this test.” 

Recent workers have had experiences akin to those of Nuzum. 
Harmon, Shaughnessy and Gordon *° performed an extensive number of 
experiments using both human and monkey convalescent serum, and 
were unable to correlate the in vitro neutralizing power of the serum 
with the results obtained by Flexner and Amoss. The basic fact that 
the introduction of many times the intracerebral paralyzing dose into 
the vascular system seldom leads to paralysis has been found to be true, 
but the use of freshly prepared virus suspensions has not been found 
necessary as glycerinated virus emulsions prepared by washing the cord 
fragments were entirely innocuous. Howitt ** likewise noted irregu- 
larities in the practical application of this method. The method does 
not appear to furnish a practicable in vivo test of the therapeutic activity 
of serum. 


ANTISTREPTOCOCCUS SERUMS (ROSENOW AND NUZUM AND WILLY ) 


As pointed out later (p. 1245), the practical results obtained in 
the treatment of both preparalytic and early paralytic poliomyelitis with 
the antistreptococcus serums have been equal to those obtained with 
human convalescent serum. Since there is no method for directly testing 
the therapeutic activity of antipoliomyelitic serums in the laboratory, 


94. Amoss, H. L., and Eberson, F.: Therapeutic Experiments with Rosenow’s 
Antipoliomyelitic Serum, J. Exper. Med. 27:309, 1918; An Experimental Test of 
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the practical results obtained with serum constitute an important point 
in favor of the serum. Recent work (pp. 1182 to 1186) tends to mini- 
mize or altogether contradict the importance of streptococci in the patho- 
genesis of the lesions of poliomyelitis, so that these serums are not 
favored on theoretical grounds. 

Rosenow ** was the first to produce an antistreptococcus serum in 
the horse. The methods that were used can be found in his publica- 
tions.°7 Working independently, Nuzum*® and Nuzum and Willy 
produced a similar serum. These authors furnished abundant direct 
evidence that these serums neutralized the virus of poliomyelitis in 
adequately controlled in vitro neutralization tests. Using the so-called 
“therapeutic test” of serum devised by Flexner and Amoss, Amoss and 
Eberson ® stated that the serums of Rosenow and of Nuzum and Willy 
were devoid of protective power. Nuzum,*® -however, directly refuted 
the experiments of Amoss and Eberson and at the same time pointed out 
the shortcomings of the Flexner-Amoss test. In addition, Nuzum “ 
again demonstrated that his serum contained neutralizing substances. 
A like position has since been maintained by Rosenow,*” who has fur- 
nished statistical evidence of the experimental activity of his serum 
in the treatment and prophylaxis of the experimental disease in monkeys. 
Such a positive result is unique, as the general experiences with 
treatment and prophylaxis of the experimental disease have been 
disappointing. 

Recently, Stewart and Hazelbauer * carried out in vitro neutraliza- 
tion tests with both concentrated and unconcentrated samples of Rose- 
now’s serum. Under the conditions of their experiments this serum 
was found devoid of neutralizing power. Morgan and Fairbrother '°” 
likewise failed to detect neutralizing substances in a commercial sample 
of Rosenow’s serum. Even in the most recent report by Rosenow *° 
himself, affirmation of the previous observations of the presence of 
neutralizing substances against the virus appears. It is noteworthy that 
Rosenow recorded discrepancies between his observations and the gen- 


96. Footnotes 1d and 67. 

97. (a) Rosenow, E. C., and Nickel, A. C.: Treatment of Acute Poliomyelitis 
with Poliomyelitis Antistreptococcus Serum: Results from 1921 to 1925, Am. J. 
Dis. Child. 33:27 (Jan.) 1927. (b) Footnote 30. 

98. Nuzum, J. W., and Willy, R. G.: Specific Serum Therapy of Epidemic 
Poliomyelitis, J. A. M. A. 69:1247 (Oct. 13) 1917. 

99. Nuzum, J. W.: The Protective Properties of Antipoliomyelitic Horse 
Serum, J. Infect. Dis. 23:309, 1918. 

100. Morgan, W. T. J., and Fairbrother, R. W.: The Concentration of the 
Protective Substance in Antipoliomyelitis Serum, Brit. J. Exper. Path. 11:512, 
1930. 


| 
j 
| 
‘ 
| 


1207 


HARMON—POLIOMYELITIS 


eral experience of many authors (p. 1223) who have found a wide- 
spread occurrence of neutralizing substances in the blood of “normal” 
persons. For example, he found that normal human and monkey serum 
contained neutralizing substances against the virus in only 16 per cent 
of 7 instances. These discrepancies can scarcely be attributed to tech- 
nical variations or differences in the strain of virus. 


ANTIVIRAL ANIMAL SERUMS 


Until recent years the production of an antiviral serum in nonsus- 
ceptible species had been received with skepticism largely as the result 
of the early failures of Flexner**' and of Flexner and Lewis ** to 
produce an active serum in a horse after many months of repeated injec- 
tions of virus. The report of Neustaedter and Banzhaf,’** who claimed 
to have produced a neutralizing serum in a horse, had been ignored on 
technical grounds. Attempts of Leake '°* and of Dixon and Rucker *°* 
to confirm the latter report were unsuccessful. Both Flexner ‘’' and 
Tsen '** were unable to obtain a serum from rabbits that would neu- 
tralize the virus. Pettit ‘°° produced a neutralizing serum in a sheep 
as a result of the intravenous injection of emulsions of virus, but since 
it had been shown by Flexner and Lewis '** and by Stewart and Hazel- 
bauer “* that normal sheep serum occasionally neutralized the virus, 
acceptance of the theoretical possibility of producing an antiviral animal 
serum was further withheld. Indeed, in the later reports from the 
Pasteur Institute *°* describing the preparation of antiviral horse serum 
more reliance was placed on the clinical efficiency of the serum than 
on a few neutralization tests. Within recent vears, there have appeared 


101. Flexner, S.: The Contributions of Experimental to Human Poliomyelitis, 
J. A. M. A. 55:1105 (Sept. 24) 1910. 

102. Neustaedter, M., and Banzhaf, E. J.: An Antipoliomyelitic Horse Serum, 
J. A. M. A. 68:1531 (May 26) 1917. 

103. Leake, J. P.: Experimental Poliomyelitis, U. S. Pub. Health Service, 
Hyg. Lab. Bull. no. 111, 1918, p. 21. 

104. Dixon, S. G., and Rucker, J. B., Jr.: Failure to Obtain Potent Serum 
from Horse Injected with Poliomyelitic Material, J. Infect. Dis. 23:543, 1918. 

105. Tsen, E. T. H.: Experiments on the Production of Antipoliomyelitic 
Serum in Rabbits, J. Immunol. 3:213, 1918. 

106. Pettit, A.: Sur la préparation d’un sérum neutralisant le virus de la polio- 
myélite, Compt. rend. Soc. de biol. 81:1087, 1918. 

107. Flexner, S., and Lewis, P. A.: Experimental Poliomyelitis in Monkeys: 
Eighth Note: Further Contributions to the Subjects of Immunization and Serum 
Therapy, J. A. M. A. 55:662 (Aug. 20) 1910. 

108. (a) Pettit, A.: Sérum antipoliomyélitique, Bull. gén. de thérap. 176: 389, 
1925; La poliomyélite antérieure aigué: Biologie, Gaz. d. hop. 104:221, 1931. 
(b) Stefanopoulo, G. J.: Sérothérapie antipoliomyélitique, Thése de Paris, 1924 
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many reports '°° from widely scattered and independent workers proving 
conclusively that neutralizing substances can be produced by the inocu- 
lation of horses and other nonsusceptible species. Weyer, Park and 
Banzhaf,’* Fairbrother and Morgan '!® and Howitt ™ clarified the con- 
troversial points, finding that the requisite factors for the production 
of such a serum are a long period of weekly inoculations lasting at least 
six or eight months and a route of administration other than the intra- 
venous one. The failures of certain other authors are rationalized 
by these factors and by the finding that certain individual animals did 
not respond to immunization even after a protracted period. Howitt '’ 
found goats and sheep to be satisfactory animals for immunization. 
Attempts have been made to produce a therapeutic serum in monkeys 
by active immunization. Pettit °** selected the species Cynocephalus 
hamadryas, a common species of larger monkey, and carried out a suc- 
cessful course of immunization by the subcutaneous and intraperitoneal 
routes. Pettit and his co-workers ''* similarly immunized a chimpanzee. 
In both instances a potent neutralizing serum was obtained in much less 
time than was required for immunization of nonsusceptible animals. 
Pettit favored the chimpanzee both on account of its size and because 
the blood of the anthropoids can be typed and cross matched perfectly 
with the blood groups of man."'* Flexner and Lewis *** believed that 
the neutralizing content of convalescent serum could be increased by 
artificial active immunization with virus. Although they employed the 
method empirically to “reenforce” the serum of convalescent monkeys, 


109. (a) Jonesco-Mihaesti, C.; Tupa, A.; Wisner, B., and Mesrobeanu, I.: 
Etudes sur la poliomyélite en Roumanie, Arch. roumaines de path. expér. et de 
microbiol. 2:217, 1929. (b) Howitt, B. F.; Shaw, E. B.; Thelander, H., and 
Limper, M.: The Immunization of Goats and Sheep to Poliomyelitis Virus, J. A. 
M. A. 96:1280 (April 18) 1931. (c) Footnote 74. (d) Neustaedter, M.: Anti- 
| poliomyelitis Horse Serum: Preparation and Use, J. A. M. A. 96:933 (March 21) 
1931. (e) Schultz, E. W., and Gebhardt, L. P.: Antipoliomyelitis Serum Pro- 
duction in the Horse, Proc. Soc. Exper. Biol. & Med. 28:412, 1931; Immune 
Serum Production in Poliomyelitis Refractory Animals, J. Immunol. 26:93, 
1934. (f) Weyer, E. R.; Park, W. H., and Banzhaf, E. J.: Refined Antipolio- 
myelitis, Am. J. Path. 5:517, 1929. 

110. (a) Fairbrother, R. W., and Morgan, W. T. J.: Observations on the 
Production of Antipoliomyelitis Serum in Horses and Distribution of Antibody 
Among Serum Fractions, Lancet 2:584, 1931; (b) footnotes 70 and 90. 

111. Howitt, B. F.: (a) Poliomyelitis: IV. Further Studies on the Immuniza- 
tion of Sheep to the Virus of Poliomyelitis, with a Comparison of Neutralization 
Tests, Using the Old and a Recent Strain of Virus, J. Infect. Dis. 53:145, 1933; 
(b) footnote 74. 

112. Pettit, A.; Erber, B., and Kolochine, C.: Utilisation du chimpanzé pour la 
préparation du sérum antipoliomyélite, Compt. rend. Soc. de biol. 109:821, 1932. 

113. Landsteiner, K., and Miller, C. P.: Serological Studies on the Blood of 
the Primates, J. Exper. Med. 42:841, 853 and 863, 1925. 
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they did not establish this assumption by actual tests of serum. 
Rhoads '** recently showed the truth of the assumption by demonstrating 
an additional acquisition of neutralizing substance after active immuni- 
zation of convalescent monkeys. 

Laboratory tests of the various types of antiviral animal serums 
indicate that the activity of these serums differs in no important respect 
from that of human convalescent serum. While no actual comparative 
tests were reported by Howitt ™* or by Neustaedter and Banzhaf,'®? the 
titers of neutralizing substance reached after many months of immuni- 
zation were of high order. Fairbrother,”° Weyer, Park and Banzhaf ™ 
and Schultz and Gebhardt 1°°* carried out comparative neutralization 
tests between their serums and human convalescent serum. Fairbrother 
and Weyer, Park and Banzhaf obtained serum identical in potency with 
human convalescent serum, while Schultz and Gebhardt obtained a 
serum more potent than the average human convalescent serum. 

It is certain that the neutralizing principle contained in these antiviral 
animal serums is identical with that present in the convalescent serum 
of man and of monkeys, since Weyer, Park and Banzhaf 7? determined 
the important fact that absorption of protein precipitins of the spinal 
cord of monkeys from the antiviral serums leaves the neutralizing prin- 
ciple in the absorbed serum. However, these experiments were not 
performed quantitatively, so that it is possible that anticord precipitins 
play an adjuvant role in ordinary neutralization tests with antiviral 
serums. The practical results that have been obtained in treating polio- 
myelitis in man and in treating experimentally induced poliomyelitis 
have been presented in another place (pp. 1201 and 1245-1246). 


FACTORS BEARING ON NEUTRALIZING TITER OF SERUMS; STORAGE 


OF SERUM; CONCENTRATION AND PURIFICATION OF 
ANTIPOLIOMYELITIC SERUMS 


Both convalescent and normal human serums vary greatly in their 
ability to neutralize the virus. Indeed, it has been shown that certain 
specimens of human convalescent serum are devoid of neutralizing prop- 
erties. Factors bearing on variations in concentration of the neutralizing 
substance have been largely ignored until recent years. The optimum 
time for collecting serum for therapeutic purposes following a paralytic 
attack of poliomyelitis has not been definitely determined. Evidence is 
available indicating that there is a greater probability of obtaining a 
more potent serum months after an attack than a few days after paralysis 


114. Rhoads, C. P.: Reinforcement of Convalescent Antipoliomyelitic Serum 
in the Monkey, J. Exper. Med. 53:137, 1931. 
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ensues. Aycock and Kramer noted that the serum of a paralytic 
monkey failed to neutralize the virus when tested three and six weeks 
after paralysis occurred, but when it was tested six months after the 
disease, neutralization was obtained. Park ?'® is said to have tested the 
serum in a number of cases in the New York epidemic of 1931 and 
to have found that “the antibody first appeared some weeks after con- 
valescence.” The results of Burnet and Macnamara ™* and of Shaugh- 
nessy, Harmon and Gordon ** indicate that the serum from subjects 
with paralysis of longer standing was more effective in neutralization 
tests than that taken within a year after the onset of paralysis. Recent 
work (p. 1192) indicating that both normal and convalescent persons of 
blood group B (Moss III) have a greater concentration of neutralizing 
substance in their serum appears to demonstrate the desirability of 
employing these persons as donors of serum when possible. These 
results are based on sparse data, and until more comprehensive investi- 
gations can be carried out, the foregoing conclusions must be viewed 
as tentative. 

Howitt '® recently made comparative tests of human serums from 
convalescents with and without serum treatment. She found that the 
serum of 63.6 per cent of 22 patients failed to neutralize the virus while 
the serum of only 55 per cent of 20 untreated patients failed to neutralize 
it. The rather high percentage of serums failing to inactivate the virus 
in these tests might, in part, be explained by the fact that many of 
the patients were recent convalescents. Howitt also stated: ‘Patients 
showing complete recovery after transient or only slight paralysis give 
more evidence of the production of a potent serum than those in whom 
severe paralysis develops.” All these findings emphasize the need of 
testing the in vitro neutralizing power of serum prior to its being utilized 
in treatment. 

Recently, qualitative immunologic differences have been found 
between passage strains of virus and virus freshly isolated from man. 
As this phenomenon was first described by Australian investigators,’!® 


115. Aycock, W. L., and Kramer, S. D.: Immunity to Poliomyelitis in a 
Southern Population as Shown by the Neutralization Test, J. Prev. Med. 4:201, 
1930; Immunity to Poliomyelitis in Mothers and the Newborn as Shown by the 
Neutralization Test, J. Exper. Med. 52:437, 1930. Footnote 58b. 

116. Park, W. H., quoted by Harrington, H., in International Committee for 
the Study of Infantile Paralysis,11 p. 148. 

117. Burnet, F. M., and Macnamara, J.: The Activity of Stored Antipoliomye- 
litic Serum in Experimental Poliomyelitis, M. J. Australia 2:851, 1929. 

118. Howitt, B. F.: Poliomyelitis: III. Results of in Vitro Neutralization 
Tests on Serums of Both Treated and Untreated Poliomyelitic Patients, J. Infect. 
Dis. §1:574, 1932. 

119. Burnet, F. M., and Macnamara, J.: Immunological Differences Between 
Strains of Poliomyelitic Virus, Brit. J. Exper. Path. 12:57, 1931. 
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it was assumed that there was a different strain of poliomyelitis virus 
responsible for the disease in the antipodes, until Weyer ?*° and Flex- 
ner °° pointed out that a strain of the virus isolated from the New York 
epidemic of 1931 behaved variably in cross-neutralization tests with 
convalescent serum and with antiviral animal serum. Paul and Trask **! 
and Howitt '' have investigated in detail these differences in strains of 
virus in relation to the antiviral content of serum from recent convales- 
cents. The latter authors found that serum from patients of the recent 
epidemics neutralized the corresponding virus in nearly every instance 
while the same serums frequently failed to show antiviral properties 
against a monkey passage virus. Such results have a profound prac- 
tical implication in that it seems best to test therapeutic serums against 


Comparison of Incidence of Neutralizing Serums from Persons Convalescing 
from Poliomyelitis with Serwns from Normal Persons 


Convalescent Human Normal Human 


Serum Serum 
‘ 
Source of the Num- Posi- Per Num- Posi- Per 
Author Serum ber tive Cent ber tive Cent 

Aycock and Kramer 5°». 115... Boston and 17 15 88.2 96 57 59.4 

Atlanta 
Kramer and Aycock (Proc. Soc. Boston and a i aintas 88* 39 44.3 
Exper. Biol. & Med. 29298, Bedford, Mass. 
1981) 
Shaughnessy, Harmon and Chicago 14 &s 57.1 24 16 66.6 
Gordon 53 
Schultz and Gebhardt (Proc. San Francisco 1 2 50.0 82 18 56.2 
Soc. Exper. Biol. & Med. 28: 
409, 1931) 
New York 26 15 57.6 30 17 56.7 


* The serum was obtained from children aged from 5 to 15 years. 


the current virus rather than against laboratory passage strains. This 
statement is made notwithstanding the well known difficulty in implant- 
ing into monkeys epidemic virus from man. Paul and Trask *** have 
shown that monkeys are reliable test animals for the new virus after 
passage through a few generations. 

There is as yet no unanimity of opinion pointing to the possible 
superiority of convalescent serum over neutralizing “normal” human 
serum to be derived from the results of comparisons of the neutralizing 
power of these serums. There are available at the present time but four 
reports that deal in significant numbers with serums of both classes. 
These are presented in the table. It can be seen that Aycock and Kramer 


120. Weyer, E. R.: Immunological Differences Between a Strain of Monkey 
Virus and Human Poliomyelitis Virus, Proc. Soc. Exper. Biol. & Med. 29:289, 
1931. 

121. (a) Paul, J. R., and Trask, J. D.: Footnote 27c; (b) Trask, J. D., and 
Paul, J. R.: Neutralizing Antibodies in Abortive Poliomyelitis, J. Exper. Med. 
58:531, 1933. 
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have produced results that favor human convalescent serum as having 
a greater concentration of neutralizing substance than normal human 
serum, while the results of Shaughnessy, Harmon and Gordon and of 
Schultz and Gebhardt favor normal human serum. As the last two 
groups of authors dealt with a smaller number ot serums, it is possible 
that chance selection played a more important role in their results than 
in those of Aycock and Kramer. According to the results of Jungeblut, 
there is little choice between convalescent and normal human serum. 
More extensive data are needed to furnish a satisfactory answer to this 
question. 

Only three brief reports can be found on the potency of serum as 
affected by storage. Burnet and Macnamara ‘"* tested oxalated convales- 
cent plasma stored in sealed ampules without preservatives after three 
years and found that the plasma still contained neutralizing substances. 
Brodie '*? stated that he had found a two year old sample of pooled 
convalescent serum that contained neutralizing substances. Howitt ''™ 
found the titer of human convalescent serum undiminished after storage 
for one year. There were no comparative estimations of antibody titer 
made prior to storage in these investigations with the exception of the 
last mentioned report so that the possibility of some deterioration in 
antibody content during storage cannot be totally denied. 

Filtration through bacteria-tight filters of the Berkefeld or Seitz 
type was said by Rhoads ** to remove the neutralizing antibody from 
globulin concentrates of antiviral horse serum. However, it is to be 
noted that filtration through a Berkefeld filter constituted one of the 
steps in the preparation of a sterile globulin concentrate as described by 
Weyer, Park and Banzhaf.7* Morgan and Fairbrother ® likewise 
employed Seitz filtration without seriously impairing the potency of pro- 
tein fractions. Added evidence that Berkefeld filtration does not remove 
significant quantities of the neutralizing substance is given by Rhoads,°* 
who stated that convalescent human and monkey serum could be treated 
in this way without loss of the neutralizing substance. 

Most work on the concentration of serums and on the purification of 
the neutralizing substance has been done on the antiviral horse serums 
produced in recent years. Much earlier, Rosenow ** employed a con- 
centrated globulin preparation of his antistreptococcus horse serum. No 
data are furnished as to the method of preparation of the Rosenow 
concentrate. Weyer, Park and Banzhaf** and Morgan and Fair- 
brother 7?° have elaborated an effective method of concentrating the 
neutralizing principle from antiviral horse serums. These two groups 


122. Brodie, M., quoted by Harrington, H., in International Committee for the 
Study of Infantile Paralysis,11 p. 147. 
123. Footnotes 100 and 110a. 
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of investigators are not in agreement on the fraction containing the 
greatest amount of the neutralizing substance. The former authors 
stated that the pseudoglobulin fraction contains most of the active prin- 
ciple, while the results of the latter group demonstrate that the euglobu- 
lin fraction contains the greater amount. Weyer, Park and Banzhaf 
have ‘adopted the well known method of Banzhaf *** for the purification 
of diphtheria antitoxin by separation of the pseudoglobulin fraction of 
immune horse serum. By this method, they have succeeded in obtaining 
globulin preparations averaging three or four times the potency of both 
the original serum and the average pooled human convalescent serum. 
The method results in a 50 per cent loss in the total amount of antibody 
but effects a volume concentration of about 80 per cent. So far as can 
be learned from the data given, these authors did not estimate the amount 
of neutralizing substance contained in the other serum fractions. In 
view of the results of Morgan and Fairbrother it is highly probable 
that a part of the lost antibody was contained in the other serum frac- 
tions. These authors separated the serum proteins systematically by 
several methods and found that a certain quantity of the neutralizing 
principle was carried in the pseudoglobulin and albumin fractions as 
well as in the euglobulin fraction. They demonstrated that from ten 
to fifty times as small a quantity of euglobulin (0.13 to 0.5 mg. in some 
experiments) neutralized the virus as pseudoglobulin from the same 
serum. Evidence was offered that as immunization proceeds a relative 
shift in concentration between the euglobulin and pseudoglobulin frac- 
tions occurs. 

That the neutralizing substance possesses a reasonable degree of 
heat stability is indicated by the fact that Morgan and Fairbrother were 
able to heat potent solutions of euglobulin to 56 C. for one-half hour 
without demonstrable effect on neutralization. These experiments were 
not performed on a quantitative basis and are therefore but an indication 
that the neutralizing substance is just as thermostabile as diphtheria 
antitoxin. 

Practically, these experiments indicate that the least total loss in 
antibody occurs by concentrating both the euglobulin and pseudoglobulin 
fractions of horse serum. It is problematic whether these findings would 
apply to fractionation of antiviral sheep and goat serums or to neutral- 
izing normal or convalescent serum, since Banzhaf and Famulener '*5 
have shown that diphtheria antitoxin has a different relative distribution 
in the globulin fractions of these animals than in the horse. 


124. Banzhaf, E. J.: The Further Separation of Antitoxin from Its Associated 
Proteins in Horse Serum, Collected Studies, Bur. of Lab., Dept. of Health, New 
York City 7:114, 1912. 

125. Banzhaf, E. J., and Famulener, L. W.: The Proteins and Antitoxin in 
the Serum of Goats Immunized Against Diphtheria, Collected Studies, Bur. of 
Lab., Dept. of Health, New York City 8:208, 1914. 
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SUMMARY AND CONCLUSIONS 

While conclusive evidence in favor of a filtrable virus as the etiologic 
agent of poliomyelitis has not been produced to the satisfaction of all, 
the data are overwhelmingly in favor of this assumption. Recent inves- 
tigation has failed to support the view of Flexner, Noguchi and Amoss 
that globoid bodies, peculiar minute micro-organisms, represent the active 
agent. The proponents of the streptococcic etiology of the disease have 
not been able to marshal significant additional evidence to support their 
claims. On the other hand, in animal experimentation with the virus 
the disease has been reproduced so easily and regularly that grave doubt 
is cast on the irregular and questionable results obtained with the other 
agents. 

The only practicable test of antiviral serum activity is the in vitro 
virus neutralization test that utilizes susceptible monkeys as indicators 
of the end-point of this serologic reaction. In the past many technical 
variations of the neutralization test have been employed, most of them 
without due consideration to the number of paralyzing doses of virus, 
and many with undue favor conferred on the serum by overwhelming 
volume. Recently, more standardized methods have been employed by 
the majority of investigators. Passive protection and treatment of the 
experimental disease with all types of serum have yielded irregular 
results that have been interpreted by many investigators as indicating 
evidence of an in vivo virucidal property of serum. When these results 
are studied in the light of the natural outcome of successful inoculation 
of susceptible monkeys by routes other than intracerebral, they become 
less impressive. Indeed, although otherwise interpreted, there is little 
choice between the results in large series of animals that have received 
serum and those that have remained without it. Thus, such results can 
be produced only statistically, and passive protection and serum treat- 
ment of the experimental disease are not practical tests of the activity 
of the serum. The most promising of these procedures are the intra- 
nasal method of introducing the virus and the so-called “therapeutic 
test” of Flexner and Amoss in which the virus is given intravenously. 
Although the former method simulates the route of infection in man, it 
has been shown recently that only a certain percentage of animals are 
susceptible to this route of inoculation; thus the results are reduced to 
a statistical basis. The “therapeutic test” of Flexner and Amoss has 
been shown to be impracticable, since the extreme sensitivity of the 
meninges often allows infection to occur even after a simple lumbar 
puncture. 

It is pointed out that the origin of a sample of serum is no direct 
guarantee that it contains neutralizing substance. Many individual 
samples of human convalescent serum have been found not to contain 
the neutralizing substance, while “normal” human serum has been found 
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by certain authors to be just as potent in neutralizing substance or more 
so than convalescent human serum. There is a divergence of opinion 
concerning the content of the antistreptococcus horse serum of Rosenow 
and Nuzum and Willy. The production of antiviral animal serums has 
been shown to be practically feasible although nonsusceptible animals 
are used. The latter serums have been shown to have as much neutraliz- 
ing substance as the average human convalescent serum. None of these 
serums is exclusively favored by the results of in vitro neutralization 
tests. 

Tests of serum indicate that a period of from a few months to a 
year after a paralytic attack is a more feasible time to obtain potent 
human convalescent serum than days or weeks after the acute stage. 
There is also specific evidence that tends to show that persons having a 
mild attack of the disease with more or less complete recovery produce 
a more potent neutralizing serum than either those with widespread 
paralysis or those who have received treatment with serum. Certain 
authors maintain that the blood group is as important a factor as a 
paralytic attack of the disease. These observations relative to the acqui- 
sition of immunity in poliomyelitis need confirmation. Storage of 
human convalescent serum for two or three years is thought to have little | 
effect on the concentration of the neutralizing substance. Tests of 
serum show the neutralizing substance to be relatively thermostabile— 
being able to withstand a temperature of 56 C. for one-half hour—and 
to be little affected by filtration through Berkefeld or Seitz filters. 

Investigations on the concentration of antiviral horse serum have 
demonstrated the probability of some concentration of the neutralizing 
substance in the globulin fractions of this serum. These studies have not 
been applied to human convalescent serum. 


POLIOMYELITIS 


RESULTS OF TREATMENT IN THE ACUTE DISEASE; ANALYSIS OF 
REPORTS ON 4,400 PATIENTS TREATED WITH SERUM; OBSER- 
VATIONS ON 2,660 UNTREATED PATIENTS 


PAUL H. HARMON, M.D. 
CHICAGO 


In recent years the treatment of acute poliomyelitis by serums has 
received publicity in the medical literature. Although treatment by conva- 
lescent serum was first proposed by Netter, Gendron and Touraine * in 
1911, the problem did not receive consideration in this country until the 
spectacular epidemics of 1916 in New York and New England and of 
1917 in the midwestern states. Numerous brief studies on serum 
therapy were available at that time, but until recently,” there has never 
been data available from a sufficient number of cases to judge the results 
accurately. Recently authors have approached the subject by an attempt 


From the Department of Surgery, Division of Orthopedics, the University of 
Chicago. 
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to evaluate statistically the apparent clinical improvement that has been 
frequently observed in the treatment of early acute poliomyelitis. 
Without exception, they have adduced favorable evidence for reduction 
both in mortality rate and in incidence and degree of paralysis, most 
strikingly observed in the preparalytic form of the disease. Notwith- 
standing these favorable reports, there are still many skeptical observers, 
notably Kellogg,* Lichtenstein,* Park and Wesselhoeft.° Indeed, in 
later reports certain authors who previously favored the use of conva- 
lescent serum have denied the efficacy of serum, at least under special 
circumstances of age ® and of epidemic variations." 

The gravity of this disease is attested by an average mortality of 
from 10 to 15 per cent in epidemic years. Not the least to be considered 
is the social disability of residual paralysis, the more severe grades 
of which occur in from 25 to 50 per cent of cases in certain epidemics. 
With these as average figures, it is not surprising that when the mor- 
tality for the group treated with serum in the preparalytic stage is 
reduced to the low average of 0.9 per cent and the incidence of the 
severely disabling forms of paralysis to 5.7 per cent,?* such evidence 
is regarded as favorable to serum treatment. 

All observers agree that the outcome of both an individual case 
and a given epidemic is practically impossible to predict. Even when 
observed in retrospect, it is most difficult to set a single case into any 
ordered scheme which will serve as the natural history of the disease. 
These facts have been referred to by many authors as the “uncertainties” 
of the disease. It is probable that a composite of the experiences of a 
number of observers dealing with many, varied and scattered foci of 
the disease and with a large number of cases will constitute a more 
accurate record of the variations of this disease as affected by treatment 
than a single report from one locality. 

Undoubtedly, the largest single experience with the serum treatment 
of poliomyelitis in several epidemic years has been that of the Harvard 
group, who are said * to have treated with convalescent serum more than 
800 patients with preparalytic poliomyelitis. Their recorded experiences 
are with but 304 cases.* The New York City group 7" treated alternate 


3. Kellogg, W. H.: The Present Status of Convalescent Serum Therapy, 
J. A. M. A. 98:1927 (Dec. 21) 1929. 

4. Lichtenstein, A.: Ueber Rekonvaleszentenserumtherapie bei Poliomyelitis 
acuta, Ztschr. f. Kinderh. 51:39, 1931. 

5. Wesselhoeft, C.: The Present Status of Serum Treatment in Acute Polio- 
myelitis, J. Pediat. 3:330, 1933. 

6. Limper, M. A.; Thelander, H. E., and Shaw, E. B.: Poliomyelitis in 
Adults: Report of 60 Cases, J. Prev. Med. 5:475, 1931. 
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patients in a group of 927 in the preparalytic stage. Laidlaw *! reported 
on the treatment of 764 patients in the preparalytic stage in the 1931 
; pandemic in the state of New York. For the purposes of this review, 
there have been collected from the literature the experiences of various 
authors with treatment in more than 4,400 cases, of which, I believe, 
2,637 early cases (preparalytic and early paralytic cases combined) are 
available for statistical analysis. For comparison, there are available 
in these reports 2,660 cases observed in the same epidemics in which 
serum treatment was not given but which are of widely variable com- 
parative value, owing to the diverse methods used by these authors 
in selecting a concurrent control group. Less value will be placed on 
these control groups as a measure of the effectiveness of the form of 
. therapy under consideration than on a comparison of the results obtained 
by various methods of treatment or on a consideration of the results 
in relation to the character of the epidemic. As will be seen later, the 
! variation in the type of epidemic has a profound influence on the appar- 
ent effectiveness of therapy in the acute stage. I am fully aware that 
in a consideration of this type, one does not have exactly comparable 
statistical units, as the data have come from many and varied sources. 
On the other hand, reports that deal with cases either superficially or in 
| small numbers have been excluded from statistical consideration and 
) are dealt with only in a general way. 

Several forms of treatment have been used besides the adminis- 
tration of serum from persons who have passed through a definite 
recognized attack of paralysis, i. e., so-called convalescent serum. In 
this article consideration will be given to other methods of treatment, 
although it appears that convalescent serum has become more popular 
in recent years. The statement, “from both the theoretical and experi- 
mental points of view that convalescent serum may be effective in the 
treatment ot early poliomyelitis,’ * should not be adduced solely as an 
argument in favor of this type of therapy, since, as has been pointed 
out in part I, similar and equally conclusive theoretical and experi- 
mental evidence exists in favor of at least one other type of serum, 
antiviral animal serum, and perhaps other types of serum. 

It is noteworthy that nearly every report dealing with treatment in 
the acute stage of poliomyelitis has favored some one type of treatment. 
This fact is particularly true in the reports that deal with the results 
of serum therapy. Thus, Rosenow,’ using an antistreptococcus serum, 
stated: “paralysis did not develop in a single instance when treatment 
was begun before its onset, and all recovered. No extension occurred 
following the giving of serum in the patients who recovered and in 
whom paralysis was marked at the time of the serum treatment.” Aycock 


9. Rosenow, E. C.: The Treatment of Epidemic Poliomyelitis with Immune 
Horse Serum, J. A. M. A. 69:1074 (Sept. 29) 1917; J. Infect. Dis. 22:379, 1918. 
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and Luther,”* finding favor for convalescent serum, wrote: “This 
report indicates a favorable effect of convalescent serum, when admin- 
istered in the preparalytic stage of poliomyelitis, as shown by: a low 
mortality rate, a low average total paralysis and a strikingly low paralysis 
of the severer grades.” According to Shaw, Thelander and Limper *£ 
the antiviral animal serums that have been produced and used most 
recently are likewise found to be therapeutically active: “It is our con- 
viction that the use of known highly immune serum will be productive 
of consistent results and that hyperimmune animal serum offers the 
greatest promise in this direction.” In this article an attempt will be 
made to rationalize these equally convincing statements of the pro- 
ponents of these three types of serum and to review other therapeutic 
attempts that have been made in the acute stage of the disease. 


VARIATIONS IN EPIDEMICS OF POLIOMYELITIS 


From the earliest careful epidemiological study '° of poliomyelitis, 
the fact was recognized that coincident with the occurrence of frank 
paralytic cases in a given community there have occurred more than the 
usual number of mild illnesses. It has been believed from epidemio- 
logical evidence by Wickman,’® Draper,"! Frost,’* Romer and Paul, 
Salinger and Trask** that those “mild illnesses’ represented non- 
paralytic cases of poliomyelitis. A more skeptical attitude was taken 
by Aycock,'® who stated: “Epidemiological evidence does not reveal 
the presence of any considerable number of cases of abortive type of 
infection. In a number of instances in which there were good oppor- 
tunities for the detection of such cases, little evidence of their existence 
was found.” Notwithstanding this opinion, Aycock and: his co-workers *¢ 
admitted that in the 1928 epidemic in Massachusetts, they saw 143 
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patients “as suspected preparalytic poliomyelitis who were ruled out” 
(on the combined basis of physical examination and tests of the spinal 
fluid), citing as justification for the elimination that ‘‘none subsequently 
developed paralysis.” In the same epidemic, these authors were able to 
make a positive diagnosis of “‘preparalytic poliomyelitis” in 116 cases 
on combined evidence from clinical observation and examination of the 
spinal fluid. Paralysis developed in only 71 (61.2 per cent) of the latter 
patients. The diagnosis in the other 45 (38.8 per cent) might fairly be 
questioned on the basis of the criterion that these authors themselves 
propose, namely, the development of actual paralysis at some time. In 
an earlier contribution, Aycock and Luther ** cited 3 specific instances, 
which, in their opinion, should be excluded from the category of pre- 
paralytic poliomyelitis. In only 1 of these cases was incontrovertible 
evidence submitted that the illness was other than preparalytic (or non- 
paralytic) poliomyelitis. These instances are cited merely to show that 
many of the cases that are diagnosed as preparalytic poliomyelitis may 
well be nonparalytic poliomyelitis or another intercurrent illness of 
different etiology in which meningeal irritation has occurred. 

Recent authors, considering the pathogenesis of the disease from an 
anatomic point of view, have expressed diametrically opposite opinions. 
Burrows '° believes that involvement of the central nervous system is 
purely an accident occurring in a systemic disease, while Faber ‘* presents 
strong evidence that the disease is confined to the cerebrospinal axis. 
The contradictory opinions of these authors result from the circular 
processes of deductive reasoning and not from any conflict in the basic 
observations from which they start. 

Such facts indicate that there is an overlapping between instances of 
“abortive poliomyelitis,” “preparalytic poliomyelitis” and ‘“nonparalytic 
poliomyelitis” and cases in which mild temporary paralysis ensues. 
Probably all these variations of the disease play an important role in 
disseminating infection. At least, they are of paramount importance 
in evaluating the treatment of early poliomyelitis. The first “hump” in 
the dromedary phenomenon of poliomyelitis, pointed out for the disease 
in man by Draper‘! and for the experimental disease in monkeys by 
Harmon, Shaughnessy and Gordon,'* might be considered as abortive 
poliomyelitis, with the second “hump” paralytic, preparalytic or non- 
paralytic poliomyelitis, since lumbar puncture during the first period 
of pyrexia consistently yields a normal spinal fluid. While these vari- 
ations in reaction to infection by a single pathogenic agent have been 


16. Burrows, M. T.: Is Poliomyelitis a Disease of the Lymphatic System?, 
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recognized for years, it was not until recently that attempts were made 
to determine the numerical relationship of each of these types to one 
another and to the frankly paralytic type of infection. Such investi- 
gations have been approached from three points of departure: statistical, 
immunologic and by detection of the virus. Opinion has become crystal- 
lized in a definition of the first three types of the disease, concerning 
which confusion had previously existed. Aycock ** * defined these types 
of the disease and was aware of the possible influence of such variations 
on the results of treatment, as were Paul, Salinger and Trask '* in a 
recent consideration of abortive poliomyelitis. Harmon, Shaughnessy 
and Gordon ?*® showed that these variations of the disease occur in 
experimentally inoculated monkeys but more infrequently than in the 
epidemic disease in man. “Abortive poliomyelitis” refers to the type 
of the disease characterized only by non-nervous manifestations, without 
alterations in the spinal fluid. “Preparalytic poliomyelitis” is a pre- 
liminary stage characterized by variable systemic manifestations, by 
signs of meningeal irritation and by alterations in cells or protein con- 
tent (or both) of the spinal fluid. ‘“Nonparalytic poliomyelitis” shares 
the same characteristics with preparalytic poliomyelitis except that this 
type is never followed by actual paralysis. Conceivably, “mild paralytic 
poliomyelitis” may follow preparalytic poliomyelitis or be but a step 
beyond nonparalytic poliomyelitis, since functional paralysis occurs 
through edema of the central nervous system without anatomic paralysis 
due to actual destruction of nerve cells. 

Aycock *** has repeatedly stated that it is impossible to determine 
the relationship between preparalytic and nonparalytic poliomyelitis. 
Even the cases that show a mild transient weakness occupy a debatable 
position. This relationship has already been established on a small scale 
by Zingher and others (table 1). The controlled therapeutic experi- 
ment of Park *" contributes important data on this same question. 
Table 1 shows the incidence of nonparalytic among preparalytic cases, 
all confirmed by examination of the spinal fluid. In the first division 
of this table the incidence of nonparalytic among untreated preparalytic 
patients is presented while in the second division of the same table the 
number of nonparalytic cases that have been observed by a number 
of authors in series of cases of preparalytic poliomyelitis treated by 
convalescent serum is shown. The latter incidence is alleged to have been 
the result, in part, at least, of serum treatment in the preparalytic stage. 
The third division of the table lists a similar group of patients treated 
with Rosenow’s serum. For the purposes of comparison, there is given 
when possible the severity of the epidemic in question in terms of the 
only index available, that of the fatality rate in the city or state as 
a whole. 
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It is seen from these data on 531 untreated patients that even in 
epidemics of average severity, a large share of patients (71.5 per cent) 
; in whom the disease is diagnosed in the preparalytic stage by exami- 
nation of the spinal fluid never become paralyzed. Further examination 


TaBLeE 1.—Incidence of Nonparalytic Poliomyelitis in Preparalytic Untreated 
(a) and Treated (b and c) Poliomyelitis 


Number Non- Population Unit, as a Whole 
Date of of paralytic Per - a =~ 
Author Epidemic Cases Cases Cent Cases Deaths Fatality 
1916 14 8 57 9,023* 2,448 27.1 
1916 31 19 61 9,023* 2,448 27.1 
Peabody (New England J. Med. 1920 13 9 69 696 144 20.7 
185 : 175, 1921) 
1929 20 11 55 121* 20 16.5 
1931 408 301 74 4,138* 504 12.2 
1931 45 32 71 2,051% 154 7.5 
i 
1916 21 9 43 See text ..... 27.1 
1916 51 35 69 1,927 452 23.5 
1916 41 20 49 See text ..... 27.1 
Amoss and Chesney ®!.......... 1916 14 ll 79 See text... 27.1 
1916 64 53 83 See text 27.1 
1921-1926 92 66 72 § § 
Aycock and Luther 24....... rar 1927 106 37 85 1,189 169 14.2 
pe ee 1928 116 54 47 434 65 15.0 
Macnamara *4,.................. 1928 42 23 55 164 82 19.5 
1928 74 69 93 434 49 11.3 
: Shaw and Thelander ®8.......... 1928 19 17 89 303 80 26.4 
Berry (quoted by Riley: J. A. es 49 45]| 92 289 27 9.3 
M. A. 94: 550 [Feb. 22] 1903) 
Lomer and Shireff 2¢........... f. 1929 115 109 95 § § § 
Shaw, Thelander and Limper 2¢ 1930 53 28 53 1,903 157 8.2 
eS EER 1929 39 23 59 121 20 16.5 
1931 519 857 69 4,138* 504 12.2 
1931 764 593 78 2,051 154 7.5 
ss McDougall and Thal- 1931 65 31 48 170* 32 18.8 
mer 


Nuzum and Willy ®7............. 

Sugg (J. Iowa M. Soe. 15 : 573, 
1925) 

Rosenow and Nickel *8.......... 1921-1925 232 188 81 § § 


* Number of deaths in the city alone. 
+ Obtained from the following sources: Poliomyelitis from 1929 to 1931, League of Nations 
Monthly Epidemiological Reports, 11:3, 1932. Personal communication to the author from 
E. Hietr, Medical Officer of Health, Stockholms Stadshalsovardsnimnd. 

t Number of deaths in the state exclusive of New York City. 
§ No comparative data available. 
|| Includes a few cases that showed mild transitory paralysis. 


of this table shows that larger percentages of nonparalytic cases occur 

in groups of preparalytic. cases only under two conditions: in a small 
. number of cases (Amoss and Chesney, Shaw and Thelander, Nuzum 
and Willy, and Sugg) or in a relatively mild epidemic (McEachern, 
Lomer and Shireff, Rosenow and Nickel, and Rosenow). The total 
number of nonparalytic cases alleged to have resulted from the adminis- 
tration of serum (70.4 per cent of 2,244 cases) is strikingly like the 
incidence of nonparalytic poliomyelitis in patients untreated in the pre- 


Total 2.244 1,580 70.4 
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paralytic stage (71.5 per cent of 531 cases). If the history in many 
cases in which the diagnosis may be made in the preparalytic stage 
from symptoms and examination of the spinal fluid is that of non- 
paralytic poliomyelitis, the influence of serum in preventing paralysis, 
which has been intimated in all the aforementioned reports, may well 
be questioned. Heretofore comparisons with patients treated in the 
preparalytic stage have been made with those seen too late in the dis- 
ease to receive treatment in this stage or with the average result in 
the population unit at large, usually the state. By either of these meth- 
ods the possibility that many preparalytic cases may be cases of non- 
paralytic poliomyelitis is eliminated from consideration in the control 
groups. Aycock and his co-workers ** © and MacEachern and his associ- 
ates *® have met these objections with the statements that they have 
been able to see practically all the illnesses in the child population of the 
community under consideration and believe that they have not missed 
any considerable number of mild cases. Both of these groups of 
authors give a statistical probability index as to the number of cases 
that would have had to occur to equalize the results in treated and non- 
treated patients on the a priori assumption that serum was of no value. 
Neither of these arguments disposes of the implied indications of the 
natural outcome of the group of preparalytic cases as being largely non- 
paralytic cases. 

Following the actual demonstration by Shaughnessy, Harmon and 
Gordon,’® Aycock and Kramer *° and others *! that there are in the 
general population a number of persons who have neither been in con- 
tact with a frank case of poliomyelitis nor hdd the disease, but who 
nevertheless possess neutralizing substances against the virus of polio- 
myelitis in their blood stream, it has been assumed that such substances 
are the result of an immunizing contact with the virus, either clinical or, 
more probably, subclinical. Kramer and Aycock ** investigated the inci- 


19. Shaughnessy, H. J.; Harmon, P. H., and Gordon, F. B.: Neutralization 
of Poliomyelitis Virus by Human Serum, Proc. Soc. Exper. Biol. & Med. 27:742, 
1930; J. Prev. Med. 4:463, 1930. 
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21. (a) Fairbrother, R. W., and Brown, W. G. S.: The Action of the Serum 
of Normal Individuals on the Virus of Poliomyelitis, Lancet 2:895, 1930. (b) 
Schultz, E. W., and Gebhardt, L. P.: Incidence of “Normal” Persons Possessing 
Demonstrable Antibodies for Poliomyelitis Virus in Their Serum, Proc. Soc. 
Exper. Biol. & Med. 28:409, 1931. (c) Faber, H. K.: Transfusion Donors as 
Sources of Immune Serum for Treatment of Poliomyelitis, J. A. M. A. 96:935 
(March 21) 1931. (d) Hudson, N. P., and Lennette, E. H.: The Examination 
of Pooled Human Serum for Its Neutralizing Effect on the Poliomyelitis Virus, 
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dence of neutralizing substances in children from a community in which 
there had been cases of frank poliomyelitis and various mild illnesses 
and in an adjacent community where no frank poliomyelitis had 
occurred. They found no essential difference in the incidence of neutral- 
izing substances in either group and concluded that the coincidental 
minor illnesses did not represent nonparalytic poliomyelitis. The general 
question has been raised as to whether the presence in the blood stream 
of such “immune bodies,” not only against the virus of poliomyelitis 
but also as postulated by the failure of “normal” persons to react in 
the Schick and Dick tests, is a result of specific immunization or of a 
general serologic maturation. The investigations of Friedberger, Bock 
and Fiirstenheim ** on the occurrence of antisheep hemolysins, sup- 
posedly antibodies of no significance in immunity to disease, at present 
constitute the evidence against the belief of spontaneous immunization 
in these diseases. 

Viewed in this light, the well known reports of Bay-Schmith ** and 
of Heinbecker and Irvine-Jones ** of an extensive antitoxic immunity 
against diphtheria among Eskimos, with clinical diphtheria either absent 
or exceedingly rare, and the reports of many authors ** of that as high 
a degree of antitoxic immunity against diphtheria and scarlet fever 
exists among a tropical population as is present in temperate climates 
where such diseases are not rare, might as logically be interpreted as a 
concept of serologic maturation rather than subclinical immunization. 
The matter is still sub judice, with the most recent work tending against 
the hypothesis of immunologic maturation. Morales and Mandry ** 
in Puerto Rico have just completed a most significant study of the 
acquisition of immunity against diphtheria in the tropics; they found 
that persons with a positive Schick reaction practically never acquire 


23. Friedberger, E.; Bock, G., and Firstenheim, A.: Zur Normalantikérper- 
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a negative reaction unless they become at some time carriers of virulent 
diphtheria bacilli. Kramer ** was recently able to show in 6 persons 
the acquisition of neutralizing substances against the virus of polio- 
myelitis following prolonged or intimate contact with a patient in the 
acute stage of paralytic poliomyelitis, but not after merely casual con- 
tact in 6 other patients. Trask and Paul *® have been successful in 
demonstrating an acquisition ‘or an increase in titer of neutralizing sub- 
stances against a recently isolated human strain of virus in 5 instances 
of abortive poliomyelitis and in 1 frank case of paralysis. A com- 
parative test of these same serums with a passage strain of virus leaves 
the issue clouded. These authors attribute this clearcut experimental 
issue to the use of a virus freshly isolated from the same epidemic 
that involved the patients in question. Such a contention would agree 
well with the recent finding (see page 1210) that neutralization tests 
with a recently adapted virus strain from the same epidemic were more 
reliable than when these tests were performed with a monkey passage 
strain that had been employed for some time in the laboratory. Thus, 
in these last two reports the acquisition of immune principles against 
the poliomyelitis virus seems to be the result of direct contact with 
the infectious agent. 

Brodie *“f recently published a quantitative study of the largest num- 
ber of nonconvalescent adult serums yet presented, which, according 
to him, indicates that serum from persons not having a history of con- 
tact with a frank instance of poliomyelitis has a smaller amount of 
neutralizing substance than serum taken after contact. However, a 
close study of this author’s data reveals that the difference between the 
contact and noncontact groups is not striking and might easily have 
been that of chance variation. Until more convincing evidence is 
offered, it must be admitted that the acquisition of immunity in polio- 
myelitis seems to follow closely the mechanism of acquired immunity 
in other infectious diseases. 

It has been assumed that the existing methods of inoculation of 
monkeys for detection of the poliomyelitis virus in the nasopharynx are 
unreliable in a quantitative study, since the presentation of Taylor and 
Amoss,®° who were the first to detect the virus in the nasopharynx of 
a patient with nonparalytic poliomyelitis, gave the impression that the 
method was difficult and unreliable. That this is not necessarily the case 
and that the method deserves more confidence are indicated by the 
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recent reports of Paul, Salinger and Trask ** who detected the virus 
in the nasopharynx of 2 of 12 patients with abortive poliomyelitis. 
More extensive investigations of this type will define the limitations of 
the method of animal inoculation for detecting the virus in naso- 
pharyngeal washings. If the method is found reliable, further 
application will lead to a true index of the incidence of nonparalytic 
poliomyelitis and may even define accurately the actual period of 
contagion. 

It is to be expected that with the variation in the number of cases 
from year to year there should be some variation in the mortality rate 
indicating variations in the severity of the disease. In the years of 
greatest mortality, but few cases are reported, while in epidemic years 
the mortality rate is lower, as a rule. There are notable exceptions to 
this generalization, especially the early pandemics in this country. These 
facts, however, indicate in epidemic years, proportionately, a greater 
number of cases of mild paralysis with fewer of the rapidly advancing 
types of paralysis and of fulminating bulbar types, together with a possi- 
ble increase of the nonparalytic and abortive types of the disease. The 
last-mentioned types are believed to be responsible for a great share 
of contagion. Thus, in epidemic years, conditions should be favorable 
for apparently successful serum therapy. The latter circumstances are 
also favorable to the diagnosis of preparalytic poliomyelitis both because 
the public and physicians are on the alert for the disease and because 
the milder types of the disease are those that present the longest period 
of meningeal irritation before the onset of the paralysis.** 

In attempting to evaluate the results of any type of therapy, the 
type of epidemic and the number of days after the febrile onset of the 
disease, as well as the phase of the epidemic when treatment has been 
applied, should be considered in an ideal report. Mortality and possibly 
the severity of the paralysis vary with the phase of the epidemic curve. 
This fact is well illustrated by the weekly report of the fatality rate 
as given by the health department of New York City *? for the 1916 
pandemic in that city. At the beginning of the epidemic the fatality 
rate was 8 per cent. At the height of the epidemic in July and August 
this rate rose to 26 per cent, while in the final weeks of the epidemic, 
it fell to 10 to 12 per cent. The noticeable drop in the fatality rate 
for the past three seasons, as seen in the single or collective data for 
the states, possibly denotes a more benign type of infection, or it may 
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only be the result of a better reporting of mild cases. To state this as 
a certainty, epidemic curves will have to be followed for more years in 
the future. The week by week fatality rates for the 1931 pandemic 
in New York City are illustrative of this last thesis. As stated else- 
where, this epidemic was characterized by the relatively few deaths in 
proportion to the number of cases reported. Weekly fatality rates did 
not vary to any significant degree during the course of this epidemic, 
averaging 12.5, 11.3, 15.1 and 12.2 per cent, respectively, for July, 
August, September and October of that year. Many of the reports 
which will be reviewed in this article do not contain enough data to 
make possible an analysis of the fatality rate in relationship to the curve 
for the epidemic. 

The objections of Kellogg * to the use of data from a state at large as 
an index of the severity of the epidemic, in which he quoted reports 
from various counties in the state as showing extreme variations from 
the average rate for the state, utilize statistics that indicate poor report- 
ing of nonfatal cases in three of four counties and that are admitted 
by the state department of public health to be highly unsatisfactory.** 
Further, when the monthly fatality rates for these counties are examined 
in place of the rate for the whole 1927 epidemic, it is seen that the 
monthly rates vary from one another even more than the data reported 
by Kellogg for these counties. When data are examined from counties 
in California in which reports are known to be reliable, both for 
1927 and for other years, the extreme deviations within a single year of 
epidemic pointed out by Kellogg from inadequate data are not found. 

The age of patients plays an important part in statistical evaluation, 
since it is a well known fact that in adolescents and adults the per- 
centage of fulminating and severe cases is greater, although the inci- 
dence is lower. Adults are said to be more refractory to treatment 
with serum,® but there are as yet no adequately comparable data on 
this point. Many authors ** agreed that the apparent response of chil- 
dren to serum therapy is frequently rapid but others 7" deny that there is 
a difference between treated and untreated preparalytic poliomyelitis 
in this respect. The only report dealing with a statistical analysis of 
this point ** finds a successive fatality rate of 8.2, 11.9, 20.5 and 27.9 per 
cent in the first four hemidecades. There might be levied the usual 
objection of fewer cases in the last two age groups, accounted for by 
the known age incidence of the disease. 


33. Personal communication to the author from Dr. G. S. Porter, Director, Cali- 
fornia Department of Public Health, San Francisco. 

34. Footnotes 2a, c, d and g, pt. 11; 6 and 97a, pt. I. 
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The correctness of the diagnosis probably does does not play a very 
important role in influencing the results of treatment, at least in the 
more recent reports,®* as the authors cited are aware of the pitfalls in 
the diagnosis of preparalytic forms of the disease and have carefully 
excluded questionable cases. In the earlier reports one cannot be so 
certain that the disease in question was poliomyelitis without paralysis. 
With a study of the many clearcut descriptions of the possible early 
symptoms of acute poliomyelitis, as given by Peabody, Draper and 
Dochez,** Draper,’! Rosenow,** Macnamara,*¢ Marinesco, Manicatide 
and Draganesco,®® Aycock and his co-workers,”* Rohmer and others,” 
Gordon *° and by Brahdy and Lenarsky,** confirmed by examination of 
the spinal fluid and the outcome of the case, but few erroneous diagnoses 
should be made. 

The statement of Aycock ** that “many serum treated patients 
thought not to have developed any paralysis were found to have con- 
siderable muscle weakness” is an indication that the proportions of cases 
of “no paralysis” given in other reports are not comparable on account of 
the lack of a detailed muscular examination as carried out by this 
author. From a practical point of view this criticism is more apparent 
than real, since it is well known that with adequate after-restraint and 
rest almost every patient with “muscle weakness” recovers adequate 
function. 

The method of Aycock *** in computing average paralysis from 
detailed muscular examinations is commendable from the point of view 
of accuracy. However, in one of this author’s reports,** it is seen that 
examinations reported as comparable were made many months apart. 
Again the method may be criticized since certain muscles that are para- 
mount in equilibration and joint stability are given the same numerical 
rating as less important muscles that either contribute little to subse- 
quent deformity or are easily replaced or deposed by relatively simple 
orthopedic reconstruction. A few cases with extensive paralysis, which 
alone furnish no more evidence against the efficacy of treatment than 
the results in malignant cases of diphtheria and scarlet fever, upset the 
trend of a mass of data, as occurred in two of the reports of Aycock 


36. Footnotes 1, 2, 3, 4, 5 and 7. 


37. Peabody, F. W.; Draper, G., and Dochez, A. R.: A Clinical Study of 


Acute Poliomyelitis, Rockefeller Institute for Medical Research, monogr. no. 4, 
1912. 


38. Footnote 9; footnote 97a. 

39. Footnote 63a, pt. I. 

40. Gordon, J. E.: Diagnosis of Early Poliomyelitis, J. A. M. A. 99:1043 
(Sept. 24) 1932. 


41. Brahdy, M. B., and Lenarsky, M.: The Differential Diagnosis of Acute 
Poliomyelitis, J. A. M. A. 102:1358 (April 28) 1934. 


‘ | _ 
: 


HARMON—POLIOMYELITIS 1229 
and his associates.*? These presentations, though, focus on the equally 
important phases of paralysis in estimating disability from the disease, 
since death is not economically as disabling as paralysis. A universal 
agreement on the significance of three or four grades of disability from 
paralysis would be more simple and obviate the objections just raised 
against reporting the effects of an acute disease in terms of insignifi- 
cantly slight degrees of residual paralysis. 

When treatment has been applied with convalescent serum, the 
assumption seems implied that all such serum contains adequate amounts 
of a therapeutically active principle, and in many reported epidemics 
serum has not been tested. The results of Aycock and Kramer,*® who 
in testing sixty samples of convalescent serum, found five that contained 
no neutralizing substances, and of Shaughnessy, Harmon and Gordon,’® 
who found that one of five samples of convalescent serum obtained from 
investigators regularly using such serums in treatment contained no 
neutralizing substances, are examples of this fallacy. For such tests, 
quantitative estimations first employed by the latter authors should be the 
method of choice for assay of serum. It is encouraging to note from 
some of the most recent reports ** that only tested serum has been used. 

It has been stated by certain authors ** that the method for determin- 
ing the results of treatment which would eliminate most of the objec- 
tions cited would be the indiscriminate selection of alternate cases. 
Unless a larger number of cases were considered by such a method 
than those cited in the majority of reports quoted in this review, it is 
doubtful if the significance of results would justify the experiment, 
since too few of each grade of severity of the disease would be included. 
The recent report of Park *" on 927 preparalytic cases fully justifies the 
experiment. The same method had also been used by Kramer and his 
associates * in a small number of cases. The results in the treated and 
nontreated series in both these reports are so nearly identical that they 
constitute most important documents in negating the value of conva- 
lescent serum. ‘However, the mildness of human cases as compared with 
the experimental disease in monkeys has been used for years to ration- 
alize the divergence in result between therapeutic experimentation on 
monkeys and treatment of the disease in man. 


POLIOMYELITIS 


ATTEMPTS AT MEDICAL THERAPY IN 
It may be fairly stated that all the drugs that have been used with 
the view of modifying the pathologic processes in poliomyelitis have 
been unsuccessful. As a result, this field remains only experimental. 


42. Footnotes 2c, pt. II; 2a, pt. I. 
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Flexner and Clark *° proposed the oral use of methenamine in this dis- 
ease, since it was known that in addition to its being eliminated in the 
urine its split products were, in part, excreted into the ventricular sub- 
arachnoid space. An experimental basis was claimed in that “in a propor- 
tion of animals [monkeys] so treated [methenamine, orally], but not in 
all, the incubation period was prolonged and the onset of paralysis entirely 
prevented.” There has been no experimental confirmation of these 
results, and the results obtained in isolated cases in man have been 
disappointing, although it is only fair to state that there have been no 
systematically studied series of cases in which this drug has been 
employed, even with the wide publicity that it has enjoyed. Fraser *° 
used the drug orally in 22 patients, with no clearly beneficial results, 
and even with the development of an alarming hematuria in 2. Later, 
Flexner and Amoss *? were unable to prevent nasal infection by the 
° use of this drug, even when the medication was started several days 
before the inoculation of experimental monkeys. 

Since it is considered that the most probable portal of entry of the 
virus into the body during natural infection is through the nasopharynx, 
a few studies have been made on the feasibility of application of cer- 
tain “nasal disinfectants” in relation to the virus. Levaditi and Land- 
steiner ** found, in vitro, that oil of menthol and a powder composed of 
menthol, phenyl salicylate and boric acid rendered the virus innocuous 
when the mixture was tested intracerebrally in monkeys. In another 
study *° of similar tests, thymol was found not to render the virus 
ineffective, while certain solutions of potassium permanganate and 
hydrogen dioxide destroyed the virus. The practical application of 
these findings is uncertain, as it is known that once infection has 
occurred, it is impossible to modify the course of the disease by external 
applications. Such applications have never been found to be active in 
prophylaxis. 

Clark *° has reported prolongation of life and an improvement in 
paralytic phenomena including respiratory embarrassment in certain 
experimentally infected monkeys by administering epinephrine intra- 
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thecally, while in certain similarly infected monkeys “there was no 
definite proof that life was prolonged and the symptoms were only 
moderately ameliorated.” Fraser,*® Lewis,®* Hoyne and Cepelka ** and 
Weisenburg ** as well as the physicians of the New York Department 
of Health ** have used epinephrine intraspinally in the acute stage of the 
disease in man. Meltzer,** on theoretical grounds, was a warm advocate 
of the use of this drug in acute poliomyelitis to reduce edema of the 
central nervous system. The results recorded by the authors cited have 
not been encouraging. In New York, better results were obtained in 
untreated patients; certain patients even reacted acutely and dis- 
advantageously to the drug. More recently Clark *° tested the action of 
ephedrine in acute experimental cases in monkeys with indifferent 
results. Brahdy and Scheffer ** recently published the results of the 
intrathecal use of ephedrine in 10 cases. While they obtained a lower 
mortality rate in these 10 cases as compared with control cases, they 
did not draw final conclusions, but expressed the opinion that the effect 
of the treatment was favorable. 

With the same theoretical conception of improving the symptoms 
due to inflammatory edema alone, Aycock and Amoss * studied experi- 
mentally the effect of hypertonic solutions of sodium chloride admin- 
istered intravenously ; they found that the injections not only reduced 
the volume of the brain and spinal cord but had the effect of reversing 
the direction of flow in the perivascular lymphatics of the central nervous 
system in an animal that was acutely ill. They believed that by giving 
convalescent serum to animals both intraspinally and intravenously in 
conjunction with the intravenous injection of hypertonic solution of 
sodium chloride, a most favorable course of the experimental disease 
resulted. That this method is not without danger was witnessed by the 
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sudden death of certain of the animals, presumably from the direct 
depressant effect of large quantities of the salt or its ions. Smith °* 
reported marked symptomatic relief in a child with advanced respiratory 
malfunction with cyanosis due to acute poliomyelitis to whom 40 cc. 
of a 30 per cent solution of sodium chloride was given intravenously. 
Howe ** stated that he had used hypertonic solutions of dextrose 
intravenously with resulting improvement in a large number of cases, 
both in the preparalytic stage and after the paralysis had developed. 
This treatment relieved meningeal irritation, apparently checked the 
progress of paralysis in some instances and accelerated the return of 
function. On theoretical grounds dextrose is probably a less dangerous 
substance than hypertonic solution of sodium chloride for dehydration 
of the central nervous system. 

Jungeblut © briefly reported attempts at chemotherapeutic control of 
the experimental disease with a wide variety of substances including 
silver arsphenamine, neoarsphenamine, tryparsamide, colloidal bismuth, 
bismuth potassium tartrate, an organic antimony compound, mercuro- 
chrome, metaphen, plasmochin, acetylsalicylic acid, ester of chaulmoogra 
oil and hexylresorcinol. None of these substances was found to be 
active in restraining an already established infection, but partial success 
as a prophylactic agent was recorded with the antimony compounds, 
ester of chaulmoogra oil and hexylresorcinol and especially with 
mercurochrome. However, not enough animals were treated with any 
single one of these agents to make the results conclusive. Jungeblut © 
also tried ester of chaulmoogra oil in a small series of cases in New 
York in the 1931 pandemic, without benefit. Young, Hill and Scott * 
briefly alluded to 2 cases of acute poliomyelitis which they believed 
might have been favorably affected by mercurochrome. Kolmer and 
Rule ® also failed to affect the course of the experimental disease by 
certain chemicals. There is not sufficient experimental evidence as yet 
to warrant any extensive trial of these substances in the disease in man. 
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Protein therapy has received some attention. Sicard, Haguenau and 
Wallich ** proposed the use of autohemotherapy in acute poliomyelitis, 
reinjecting 10 cc. of blood intramuscularly in a series of from ten to 
twelve injections. In 20 cases reported, no striking improvement 
resulted. The previous report of Duncan ® was apparently not known 
to these authors. Marinesco, Manicatide and Draganesco *° used this 
method in the Roumanian epidemic of 1927, with indifferent results, 
which they believed to be less encouraging than those obtained with - 
serum. Algora Nieto ® claimed, without presenting evidence, that protein 
therapy used as a coadjuvant with convalescent serum gave the maxi- 
mum of benefit in the acute stage. Jungeblut and Kopeloff,®” °° know- 
ing of the beneficial results obtained by fever in syphilis and of the 
relatively low thermal death point ° of the virus of poliomyelitis, applied 
fever therapy of both the infectious and noninfectious types to the 
experimental disease without effect on the course of the paralysis. In 
view of the practical experiences of Park and his associates in the 
pandemic of 1931 with horse serum, which will be discussed in a later 
section of this review, the use of foreign protein in the acute stage 
of this disease should be discouraged. Notwithstanding these unfavor- 
able reports, Thenebe and Cenci ® found, on treating 33 patients in the 
preparalytic stage by intramuscular injections of sterile milk, that there 
was a smaller incidence of paralysis in their cases than in the average 
series of cases in the 1931 epidemic in Massachusetts. Such a small 
series is not sufficient to eliminate chance selection of patients. 


IRRADIATION THERAPY IN ACUTE POLIOMYELITIS 


In Europe, especially in the southern European countries, treatment 
of acute poliomyelitis by irradiation has become an accepted procedure. 
In this country but few reports on its use have appeared. Bordier *° 
was the first to propose the use of roentgen rays in the treatment of 
poliomyelitis. Since the first recommendation of their use, he ™ has 
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added diathermy and galvanic stimulation, which are to be applied 
during both the acute stage and the stage of resolution. His recent 
published results’? indicate more than the average percentage of 
recovery without residual paralysis. Picard ** has reported favorably on 
diathermy applied to the involved spinal segments during the acute 
stage. All these European studies are without adequate controls, and 
the conclusions should be drawn with reservation. The results are not 
dissimilar to the average outcome of the disease. 

Hyperesthesia, both cutaneous and of deep tissue, is a distressing 
subjective symptom seen frequently in certain epidemics of poliomyelitis. 
Philips and Galland ** reported marked symptomatic relief from per- 
sistent residual pain under the influence of roentgen treatment of the 
spinal segments involved. The application of roentgen rays at a late 
date, after maximum improvement had been obtained by ordinary 
physical therapeutic methods, resulted in a further return of function. 
There were no control cases, and the report is unduly optimistic. 

From an experimental point of view, the evidence concerning the 
effect of roentgen rays on the disease is conflicting. Amoss, Taylor and 
Witherbee ** ** reported that monkeys primarily exposed to roentgen 
rays were more susceptible to experimental infection than nonirradiated 
controls ; they believed this to be a phenomenon secondary to lymphatic 
damage by roentgen rays. Lenz and Jungeblut ** recently treated the 
experimental disease by roentgen rays and found that “monkeys treated 
either during the incubation period or with manifest paralytic symptoms 
furnish no evidence suggesting any benefit from roentgen therapy.” 
Further, these authors found that in vitro exposure to roentgen rays 
failed to modify the virulence of the virus. These findings do not 
absolutely contradict the positive benefit that has been observed in the 
disease in man, since a large share of the benefit obtained in clinical 
cases is of subjective improvement from hyperesthesia, which cannot 
be evaluated in experimental animals. 


SERUM THERAPY IN ACUTE POLIOMYELITIS 


An attempt will be made in this review to present by a comparative 
method the results that have been obtained in the treatment of pre- 
paralytic and early paralytic poliomyelitis with three types of serum: the 
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antistreptococcus serum of Rosenow, convalescent and other known 
neutralizing serum from man and the antiviral animal serums. A review 
of the experimental evidence in favor of these serums has been made in 
part I. The method of preparation of the antistreptococcus serum has 
been amply described by Rosenow and Nickel.*® The collection and 
preparation of human canvalescent serum has been presented by 
Morgan ** and by Aycock, Luther and Kramer,** while the methods 
used in preparing the antiviral serums from animals has been described 
by Neustaedter and Banzhaf,”® Pettit °° and others.** All these serums 
are said to contain virus-neutralizing antibodies and thus their use in 
therapy is warranted, since a direct experimental method of testing 
therepeutic value is lacking. 

In attempting a presentation of the results that have been reported 
in the literature on the use of serum in acute poliomyelitis, one is con- 
fronted with the problem of comparison of dissimilar data. Not only 
has each author presented results with an individual terminology, but 
the quantity of serum given and the method of administration have 
varied. Thus these technical variations are added to the highly variable 
course of the disease, the influence of which has already been discussed. 
However, the majority of authors have pushed treatment with serum to 
the point that they consider adequate for each individual case, so that 
the divergence in method of administration and amount of serum is 
more apparent than real. That factors other than treatment with serum 
influence the recovery in the period following the acute stage is granted. 
It is highly probable that the amount of rest allotted each patient and 
the completeness of orthopedic after-care have been as variable within 
groups of cases in certain reports as the variation between different 
reports, so that no further error has been introduced than already 
resided in the original data. 

Significant disability from residual paralysis cannot be reckoned 
numerically wholly in terms of the number of paralyses of individual 
muscles because of the exceedingly important function of certain muscles 
and the relative insignificance of others. In place of such a method 
of estimating disability, that used for statistical purposes by Rosenow 
and Nickel ** and by Park *" is preferable. Such a method involves 
tabulation under “slight,” “moderate,” and “severely” disabling residual 
paralysis. There should be groups for patients who did not have 
paralysis at any time and for those having paralysis that subsequently 
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disappeared. Such a terminology would imply many facts that of 
necessity are absent in the data presented in this article: an agreement 
as to what constituted “slight,” “moderate” and “severe’’ disability with 
residual paralysis, and the time at which examination was to be made 
to determine complete, and other degrees of, recovery of muscular 
function. For the latter I should suggest one year after the onset of 
the acute stage, since it is well known that by far the greater degree 
of recovery is made within the first year. By “slight” disability is meant 
minor disability that could be converted into a highly satisfactory func- 
tion by a minor orthopedic procedure, such as limited transplantation 
of tendons or arthrodesis of the ankle or wrist. By “moderate” 
disability are meant cases presenting one flail joint or extensive paralysis 
limited to one extremity or to a weak axial skeleton, when this is 
unassociated with other “moderate” degrees of residual paralysis. More 
complicated cases than those enumerated could be relegated to the 
category of “severe” disability. The latter group includes persons who 
are likely to be economically disabled for the balance of their lives. A 
careful tabulation of disability under these heads, while not as absolute 
as numerical muscular examination, would present a more true but less 
ponderous picture of the outcome in a given epidemic. This view is also 
held by Park.*# 

The data of several authors have been retabulated in the accom- 
panying tables as could best be interpreted under the foregoing heads. 
Table 2 presents results obtained in the treatment of patients in the 
preparalytic stage by human convalescent serum, while table 3 gives 
analogous results obtained in the treatment of patients with early 
paralysis by convalescent serum. Table 4 gives data obtained in the 
treatment of patients in the preparalytic stage with Rosenow’s anti- 
streptococcus horse serum, and table 5 contains similar data on the use 
of the same serum in cases of early paralysis. The data available on 
patients treated with antiviral animal serums are not extensive enough to 
warrant tabulation; they will be presented separately in a later section. 
For purposes of reference there has been included a tabulation of the 
control cases used as an index of the effectiveness of treatment by each 
author. As stated previously, the actual effectiveness of the serum is 
not measured by the difference between selected treated and miscel- 
laneous untreated patients. The data presented in the tables are self- 
explanatory. In tables 2, 4 and 5, it is consistently shown that the 
fatality rate is lower in the cases in which serum was given than in the 
control cases or among the whole group of reported cases for a given 
state and year, except in the data presented by Park," in which the 
difference between the treated and untreated patients is slight enough to 
be explained by chance variation. In table 3 the data are conflicting, 
so that from the information given the apparent effect of the serum 
is not clear. In a direct comparison of the data presented for conva- 
lescent serum from man and those presented for the antistreptococcus 
serum of Rosenow, there is no fundamental difference in outcome other 
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than might be explained by a variation in data. Since recent work 
(p. 1182) has been practically unanimous in denying a causal relation- 
ship to the streptococcus of poliomyelitis, the alleged efficacy of the 
serum of Rosenow is indirect evidence against the efficacy of conva- 
lescent serum. No correlation could be established between variations 
in the results quoted by various authors and the current fatality rates. 
Individually, reports that were not tabulated favor the use of conva- 
lescent serum. 

Netter’s §° experience with convalescent serum has been in sporadic 
cases in Paris. Largely owing to his influence, convalescent serum is 
used in Europe throughout the acute illness even for many days after 
the onset of the paralysis. He stated, without restriction, that the 
method is of value in preventing the further spread of paralysis, but 


TABLE 3.—Treatment of Early Paralytic Poliomyelitis with Human Convalescent 
Serum 


Num- Num- Paralysis 
ber ber Paralysis Slight Paral- 
of of Fatality That Per but Per- Per ysis Per 
Author Cases Deaths Rate Cleared Cent sistent Cent Severe Cent 
Taylor §5 0 0.0 A 42.8 Included in 
former column 
Amoss and Chesney ®?... 0.0 x 66.6 1 11.1 
Zingher 1 32.9 61.8 Included in 
former 


Macnamara 24 0.0 A 31.6 
Lomer and Shireff 2¢.... 7.7 . 92.3 Degree of paral- 
ysis not stated 
Shaw and Thelander 5. 29.2 25.0 
Shaw, Thelander and 
Limper 39 3. 58.9 
McEachern et al.?....... 33. 45.5 


352 A 48.8 


his impression was formed totally from clinical experience. Sophian ** 
attempted to compare the efficacy of the intrathecal administration of 
human convalescent serum with that of normal horse serum in 4 and 
2 cases, respectively. He concluded that the results from normal horse 
serum were no worse than those from the convalescent serum of man. 
Wells ** treated 15 patients by the combined intraspinous-intravenous 
administration of human convalescent serum, noting only slight improve- 
ment in the 11 patients who survived. Taylor ** treated 19 patients with 


82. Netter, A.: Sérotherapie de la poliomyélite antérieure, Bull. Acad. de 
méd., Paris 71:525, 1914; 74:403, 1915; Arch. de méd. d. enf. 19:1, 1916; Bull. et 
mém. Soc. méd. d. hép. de Paris 40:299, 1916; Le sérum d’anciens malades dans 
le traitement des poliomyélites, Presse méd. 38:1169, 1930. 

83. Sophian, A.: Specific Treatment of Infantile Paralysis, J. A. M. A. 67:426 
(Aug. 5) 1916. 

84. Wells, C. W.: Immune Serum in the Treatment of Acute Poliomyelitis, 
J. A. M. A. 67:1211 (Oct. 21) 1916. 

85. Taylor, E.: Treatment of Poliomyelitis with Immune Serum, New York 


State J. Med. 17:279, 1917. 
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human convalescent serum in the Vermont epidemic of 1916 and 
obtained an apparent arrest in the progression of paralysis in 6 instances, 
while 8 patients recovered completely from paralysis. He favored 
restriction of serum to early cases. 

Watkins and McKenzie ** attempted a mmaiciins trial of conva- 
lescent serum and the antistreptococcus serum of Rosenow, 19 patients 
receiving the former serum and 30 the antistreptococcus serum; they 
found the latter most beneficial. Shaw, Thelander and Fleischner ® 
reported that 5 patients treated with convalescent serum in the pre- 
paralytic stage recovered without paralysis. Shaw and Thelander,** 
in a later report of the treatment of 19 patients in the preparalytic stage 
and of 24 in the earlygparalytic stage by the intramuscular administration 
of convalescent serum, stated the method to be of benefit in the group 
of cases that they had selected. They believe the serum to have had 
markedly beneficial effects in certain of their cases as evidenced by the 
symptomatic improvement and the precipitous drop in temperature 
following the administration of serum. Scott ** reported briefly on the 
use of convalescent serum in 43 patients in all stages of the acute dis- 
ease. Although skeptical of the value of the serum, he stated that 
“marked improvement was ‘observed in those that received the larger 
doses of serum.” 

In the first epidemic of poliomyelitis in Roumania in 1927,°° 19 
patients received convalescent serum, while other groups received Pettit’s 
antiviral horse serum, autohemotherapy and irradiation. The authors 
cited believed serum therapy to be superior to irradiation, but failed 
to find any one type of serum more beneficial than another. Rohmer and 
his associates *f reported on the serum treatment of 98 patients in the 
epidemic of 1930 in Alsace. Both Pettit’s antiviral horse serum and 
recent and remote human convalescent serum were used. While they 
found little evidence of beneficial action for Pettit’s serum, they believed 
that convalescent serum was highly beneficial. All of the reports that 
have just been reviewed have in common the fact that the observations 
recorded might as well have indicated the natural trend of the disease 
as been due to the effects of the serum. 

Even though, from a statistical point of view, evidence for the value 
of the convalescent serum is not conclusive, there remains the possibility 


86. Watkins, J. T., and McKenzie, E. D.: Acute Poliomyelitis with a Brief 
Review of the Recent Detroit Epidemic, Ann. Clin. Med. 4:149, 1925. 

87. Shaw, E. B.; Thelander, H. E., and Fleischner, E. C.: Convalescent 
Serum in Preparalytic Cases of Poliomyelitis: Results of Intramtiscular Adminis- 
tration, J. A. M. A. 85:1555 (Nov. 14) 1925. 

88. Shaw, E. B., and Thelander, H. E.: Intramuscular Use of Convalescent 
Serum in the Treatment of Poliomyelitis, J. A. M. A. 90:1923 (June 16) 1928. 

89. Scott, A. J., in discussion on Kellogg.® 

89a. Manticatide, M.; Bratescu, A., and Rusescu, A.: Beobachtungen betreffend 
die erste Kinderlahmungsepidemie in Roumanien, Ztschr. f. Kinderh. 48:125, 1929. 
Footnote 63a, pt. I. 
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that accurate clinical observation will support the method. Almost with- 
out exception, every author who has employed convalescent serum has 
observed many instances of a return to normal temperature within a 
few hours after the administration of this serum, together with marked 
symptomatic improvement and apparent arrest in the progress of paraly- 
sis. Zingher * was less enthusiastic about individual cases: “It seemed 
to me that the action of serum in poliomyelitis is beneficial ; that a larger 
number of serum treated patients of the same degree of severity had 
remained alive than would have without the use of serum.” Amoss 
and Chesney * stated: “Fever, sometimes high, tended to fall rapidly 
to normal. Apparently, the best results are obtained in cases treated 
soon after onset of symptoms.” MacEachern and his associates ? 
stated: “The immediate therapeutic value of serum . . . was an 
immediate drop in temperature and recovery from most of the symp- 
toms.” Macnamara *4 wrote: “Administration of serum within twenty- 
four hours after paralysis . . . is usually followed by a fall in 
temperature and arrest of paralysis.” Lomer and Shireff ** stated: 
“The rapid fall in temperature and the improvement of symptoms after 
serum treatment have some significance as a therapeutic diagnostic 
test.” Shaw, Thelander and Limper ** stated: ‘To have watched these 
patients one by one was far more convincing than such a statistical 
report.” Levinson, McDougall and Thalhimer *) stated: “Many patients 
treated . . . showed such a prompt and favorable response within 
twenty-four hours, a temperature drop to normal and complete subsi- 
dence of symptoms and signs . . . that it seemed almost specific.” 
Such clinical opinions as these can scarcely be disregarded in an attempt 
to form an estimate concerning the efficacy of convalescent serum. 

On the other hand, doubts have been cast even on the evidence 
afforded by the clinical observation of patients treated with convalescent 
serum. Lichtenstein‘ stated: “My results do not support the extreme 
optimism of the benefits of convalescent serum.” The recent report of 
Park *8 presenting the results of treatment of alternate cases in the 
1931 New York pandemic is of such importance that it will be sum- 
marized in some detail. The pandemic of 1931, which centered chiefly 
in New York City and its environs, was the second largest outbreak 
of the disease on record in this country. The states of New York, 
New Jersey and Connecticut recorded together 8,281 cases in 1931, while 
in 1916, when the largest epidemic on record in this locality occurred, 
18,230 cases were reported in these three states. An entirely comparable 
group of untreated patients was selected for comparison with those 
that were to receive serum, there being in all 927 patients. Serum was 


90. Footnote Ic, pt. I. 
91. Footnote 1b, pt. I. 
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administered by various methods in order to test the efficacy of each 
route, but such variations did not apparently influence the outcome. 
Park stated: “Not one of the pediatricians who treated these patients 
felt that he had seen any evidence of a curative influence of the serum.” 
Statistically, when comparisons were made between the two groups of 
cases, no significant differences were observed. For instance, at the end 
of three weeks after the acute preparalytic stage, of 408 untreated 
patients 301 (73.7 per cent) had no paralysis or weakness, while of 
519 patients treated with convalescent serum 357 (68.8 per cent) had no 
paralysis or weakness. The relative incidence of paralysis was 11.0 and 
19.6 per cent, respectively. This group failed to record significant 
differences between the effect of treatment soon after the onset of pre- 
paralytic symptoms and that of treatment instituted days later in the 
preparalytic stage, a point that had been given much importance in 
previous reports by other writers. 

Doubt had previously been thrown on the special efficacy of con- 
valescent serum by the finding of a number of authors (p. 1190) that 
“normal” human serum contains neutralizing substances against the virus 
of poliomyelitis. Such findings logically suggested a trial of tested 
normal human serum in the therapeusis of the disease in man. Earlier, 
Zingher * had treated 43 patients in the New York pandemic of 1916, 
with about the same results in the group that had received untested 
normal human serum as in another group that had been treated with con- 
valescent human serum (table 6). Levinson, McDougall and Thal- 
himer *J treated 33 of their 65 patients with tested normal human serum 
without finding any difference in the results. Brodie ** treated early 
stages of the disease in the Montreal epidemic of 1931 with both tested 
normal adult serum and convalescent serum, finding no essential differ- 
ence between the two serums (table 7). 

While a parallel seems thus to have been established between an 
apparent therapeutic effect and the neutralizing effect of serum in vitro, 
regardless of the origin of the human serum, the additional experiment, 
that is, the trial of nonneutralizing human serum in the disease, has 
not as yet been carried out. Since no essential difference between treated 
and untreated groups has been shown in recent reports, the experiment 
proposed could be done with impunity. It is possible that nonneutraliz- 
ing human serum will have the same degree of apparent therapeutic 
effect. 

Even though the effectiveness of treatment of the acute preparalytic 
state with convalescent serum is held in some doubt at present, there 
are authors who advocate passive protection of a supposed susceptible 
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child by serum. Flexner and Stewart * first proposed on theoretical 
grounds that in times of epidemic convalescent human serum be admin- 
istered as a prophylactic measure in doses of 10 cc. for children and 
20 cc. for adults. Davide ** made a similar suggestion, but in addition 
furnished data that might be interpreted as evidence that the measure 
had practical prophylactic value. In two villages in Sweden, this author 
protected 73 persons under the age of 25 years with convalescent serum, 
while a group of 84 persons of similar age served as an uninoculated 
control group. Among the first group, but 1 case of poliomyelitis 
occurred while in the latter group there were 14 cases of the frank 
disease and several alleged “abortive” cases. The single protected 
patient in whom the disease developed was probably infected long before 
the protective inoculation was given, since the onset occurred forty hours 


TABLE 6.—Treatment of Poliomyelitis by Convalescent and Normal Human Serums 
(Zingher) 


Number of Number Number Recovering 


Serum Used in Patients Becoming Without Permanent Number of 
Type of Case Treatment Treated Paralyzed Paralysis Deaths 
Preparalytic...... Convalescent 25 1 = 0 

Normal 10 1 oe 1 
Paralytic......5:.. Convalescent 88 5 38 

Normal 33 4 5 


TABLE 7.—Clinical Use of Convalescent and Normal Adult Serums (Brodie) 


No Paralysis Mild Paralysis Severe Paralysis Deaths 
of Num- Per Num- Per Num- Per Num- Per 
Serum Patients ber Cent ber Cent ber Cent ber Cent 
Convalescent...... 25 20 80 2 8 3 12 1 4 
Selected adult..... 16 81.2 0 0 3 18.8 1 6.3 


after the prophylactic injection of serum. Moro also recommended 
the use of convalescent serum as a prophylactic measure, stating that 
by this method the value of the serum could be demonstrated, while 
treatment of patients in the active stage had not been effective. He 
cited no specific results to affirm this contention. Park ®* §$ is said to have 
been responsible for the passive immunization of several hundred chil- 
dren in the area of New York City during the 1931 pandemic by 


92. Flexner, S., and Stewart, F. W.: Protective Action of Convalescent 
Poliomyelitis Serum, J. A. M. A. 91:383 (Aug. 11) 1928; Specific Protection and 
Treatment of Epidemic Poliomyelitis, New England J. Med. 199:213, 1928. 

93. Davide, A.: Le serum de convalescent dans la prophylaxie de la polio- 
myelite, Bull. Office Internat. d’hyg. pub. 20:74, 1928. 

94. Moro, E.: Ein Vorschlag zur Vorbeugung der epidemischen Kinderlahmung 
Klin. Wchnschr. 9:2383, 1930. 
95. Park, W. H.: quoted by Neal,5® p. 217. 
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means of convalescent serum, normal adult blood and serum and 
refined antiviral horse serum. Among this number only 3 mild cases 
of poliomyelitis occurred. Brebner ** protected 1,300 children in a 
single town during the eastern Pennsylvania epidemic of 1932, with- 
out a single frank instance of poliomyelitis occurring in the protected 
group, while in the remaining child populace of approximately 3,000 
children, 32 additional cases of paralysis occurred. While it is difficult 
to evaluate the efficacy of a prophylactic agent in poliomyelitis on account 
of the low attack rate for the disease, these results were unique. Thus, 
three authors furnish encouraging data of the value of serum prophylaxis 
during an epidemic of poliomyelitis. 

By reference to tables 4 and 5, it is seen that excellent results in the 
treatment of preparalytic and early paralytic poliomyelitis with Rose- 
now’s antistreptococcus serum have been reported. These results are 
as good as or perhaps slightly better than those obtained with human 
convalescent serum as presented in tables 2 and 3. Regardless of the 
final decision that may be made concerning the position of streptococci 
in the pathogenesis of the lesions of this disease, any method that can 
produce practical results in therapy demands consideration. ‘Thus, the 
place of the antistreptococcus serum remains much the same as on its 
first introduction in 1917. Practically, the following results are illus- 
trative: Of 373 patients treated in the preparalytic stage with Rosenow’s 
serum 278 (82.7 per cent) had no paralysis at any time, while there 
were but 11 (2.9 per cent) fatalities. Of 780 cases of early paralysis, 
there were 193 (48.9 per cent) in which paralysis totally disappeared 
after a time. That these data do not represent solely the curative proper- 
ties of this serum is questioned in view of the average outcome of 
untreated preparalytic poliomyelitis (table 1). 

As was the case with convalescent serum, there is evidence apart 
from statistical data which cannot be overlooked in making an evaluation 
of the alleged therapeutic activity of Rosenow’s serum. In this instance, 
as well, one finds almost unanimity of opinion among the authors who 
have employed the antistreptococcus serums ; they describe marked clin- 
ical improvement following the administration of serum. Rosenow ® 
stated: “A prompt drop in temperature and the pulse rate occurred 
in nearly every instance quite irrespective of the previous duration of 
symptoms.” Rosenow and Nickel ** stated: “The apparently good 
effect of the serum as noted at the bedside was often striking.” Nuzum 
and Willy ** independently produced an antistreptococcus horse serum, 


96. Brebner, W. B.: Preliminary Report of the Results of the Administration 
of Normal Adult Serum in the Prophylaxis of Poliomyelitis During the 1932 
Epidemic, footnote 59, p. 529. 

97. Nuzum, J. W., and Willy, R. G.: Specific Serum Therapy of Epidemic 
Poliomyelitis, J. A. M. A. 69:1247 (Oct. 13) 1917. 
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with which they obtained similar results in treatment. They stated: 
“The serum appears to possess the power of definitely preventing the 
onset of paralysis. The injection of serum is followed by a critical fall 
in the patients’ temperature . . . and usually other clinical evidence 
of improvement.” These clinical improvements are said to be more 
prompt and striking when a concentrated preparation of globulin is used, 
according to the most recent report of Rosenow.*® Rowan ® said: “The 
differences in mortality and incapacity would seem to be attributable 
to the good effects of the serum.” Clarke *°° stated: ‘“Rosenow’s serum 
is unquestionably of value in the treatment of these cases.” DuBois ?% 
used the antistreptococcus horse serum in 2 sporadic cases. He attrib- 
uted the recovery of both patients without paralysis to the therapeutic 
efficacy of the serum. Diveley *° reported on treatment with Rosenow’s 
serum after the onset of paralysis in 51 cases in the 1925 epidemic in 
Kansas City, Mo., but his results do not indicate an outcome divergent 
from that seen in many similar groups of untreated patients. 

Although Pettit 8° was not the first to produce an antiviral horse 
serum, he was the first to recommend its use in the therapeusis of the 
disease in man. There are available reports of the use of Pettit’s serum 
by Marinesco, Manicatide, Draganesco and Rosiano ?°* and by Marinesco 
and his associates ** in 30 cases in the Roumanian epidemic of 1927, 
and by Minet and Porez*™* in 5 cases. It is questionable if any bene- 
ficial influence was demonstrated in these two reports. The former 
group expressed the opinion that Pettit’s serum gave as good results 
as convalescent serum, while Minet and Porez stated that they believed 
the serum to be active in arresting paralysis. 

There has been much recent activity in the production, purification 
and testing of antiviral animal serums, but there is still a paucity of 
statistics and reports on the clinical use of these serums. Shaw, Thelan- 


98. Footnote 30, pt. I. 

99. Rowan, J. J., Jr.: Serum Treatment of Epidemic Poliomyelitis Occurring 
in Dubuque, Iowa, During the Summer of 1918, M. Rec. 96:972, 1919. 

100. Clarke, F. B.: Poliomyelitis with Special Reference to Treatment with 
Rosenow’s Serum, California & West. Med. 22:437, 1924. 

101. DuBois, C. C.: Acute Poliomyelitis Treated with Rosenow’s Serum, J. 
Indiana M. A. 17:381, 1924. 

102. Diveley, R. L.: Anterior Poliomyelitis: A Study of the Acute Stage 
with Special Reference to the Early Diagnosis and Treatment, J. Bone & Joint 
Surg. 11:100, 1929. 

103. Marinesco, G.; Manicatide, M.; Draganesco, S., and Rosiano: Sur le 
traitement de la poliomyélite aigué (résultats obtenus pendant l’épidémie qui a 
sévi en Roumainie au cours de l’année 1927), Bull. Acad. d. méd., Paris 99:81, 
1928. 

104. Minet, J., and Porez: Sur le traitement de la paralysie infantile par le 
sérum de Pettit, Echo méd. du nord 31:575, 1927. 
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der and Limper ** used antiviral goat and sheep serum in 37 patients, 
of whom 19 were seen in the preparalytic stage. The results were 
apparently as good as those obtained with convalescent serum. 
Etienne *°° has reported on 13 patients treated with Pettit’s serum; 11 
escaped without paralysis, 1 recovered with residual paralysis, and 1 died. 
The results obtained by Park and his associates ‘°° with their concen- 
trated and purified antiviral horse serum in 63 cases in the New York 
epidemic of 1931 indicate a higher fatality rate than usual. Of these 
63 patients, 44 (69.8 per cent) recovered with no paralysis and 7 (11.1 
per cent) died. Since the results were less desirable than those observed 
in untreated preparalytic poliomyelitis, and since severe and sometimes 
fatal reactions were observed when the serum was given intraspinally, 
Park was not favorably impressed with this serum. Considerable light 
is shed on the alleged beneficial results of heterologous serum in this 
disease by the reports of Sophian ** and Silverman,’®’ both of whom have 
treated patients with normal horse serum. All agree that this product 
contains no neutralizing substances. Sophian treated 10 patients by 
intrathecal injections of normal horse serum, and reported improve- 
ment in 5. Silverman treated 14 patients in the preparalytic stage by 
subarachnoid injections of normal horse serum, with the result that 
paralysis failed to develop in 9 (64 per cent). 

Certain authors have contended that the clinical improvement that 
has been observed following intrathecal therapy has been in large meas- 
ure due to decompression of the ventricular subarachnoid system. Mont- 
gomery and Cole? put this hypothesis to test in treating 26 patients 
in the preparalytic stage by repeated spinal puncture, without reinjections 
of serum of any kind. Sixteen (61.5 per cent) of these patients failed to 
become paralyzed. However, in view of the evidence presented in table 
1, and since all but 5 of these nonparalytic patients had cell counts below 
200 cells per cubic millimeter of spinal fluid, they probably had a mild 
nonparalytic condition. Engel and Segall °° also advocate spinal drainage. 
Recently, Retan and Kubie “° have considered poliomyelitis as one of 


105. Etienne, G.: La sérothérapie antipoliomyélitique; son mode d'action et 
ses limites, Progrés méd. 44:1845, 1929. 

106. Park, W. H.; Weyer, E. R., and Banzhaf, E. J., quoted by Neal,5® p. 326. 

107. Silverman, A. C., in discussion on Aycock and Luther.2# 

108. Montgomery, J. C., and Cole, W.: Spinal Drainage: Value in the Treat- 
ment af Early Poliomyelitis, J. A. M. A. 85:890 (Sept. 19) 1925. 

109. Engel, S., and Segall, S.: Zur Haiifung von Poliomyelitisfallen des 
Jahres 1927, Klin. Wchnschr. 7:532, 1928. 

110. Retan, G. M., and Kubie, L. S.: Forced Drainage in the Treatment of 
Poliomyelitis, Bull. Neurol. Inst. New York 1:419, 1931; New York State J. Med. 
31:1378, 1931; Forced Spinal Drainage in Its Relation to Infections of the Central 
Nervous System, J. A. M. A. 99:826 (Sept. 3) 1932. 
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the infections of the central nervous system that respond to their system 
of “forced spinal drainage.” Briefly, if hypotonic solutions are adminis- 
tered intravenously and drainage from the spinal subarachnoid space 
is provided by a retained lumbar needle, a large amount of fluid can be 
washed through the central nervous system. Instead of increasing the 
hydration of the central nervous system, edema is actually decreased. 
Two cases of preparalytic poliomyelitis were reported by these authors. 
They overlooked the fact that the same clinical improvement has been 
recorded as resulting from repeated spinal puncture. The method, how- 
ever, is a promising one. On the other hand, the withdrawal of cerebro- 
spinal fluid without replacement by serum has been condemned by 
Webster *"' as likely to lead to further invasion of the central nervous 
system. Five cases of extensive paralysis were cited in the article by 
Macnamara * in support of this hypothesis. 


TIME AND ROUTE OF ADMINISTRATION OF SERUM 


No single route of administration of serum has been employed by 
the authors whose reports have been reviewed. The majority of writers 
administered serum either in part or exclusively into the lumbar sub- 
arachnoid space. Rosenow'” stated that “horse serum has inherent 
toxicity” and should not be given directly into the subarachnoid space. 
This view received confirmation in the hands of Park and his 
co-workers.'°® Accordingly, Rosenow and others recommended that all 
such foreign serums be given either intramuscularly or intravenously, 
in doses of from 20 to 100 cc., depending on the severity of the symp- 
toms. The serum is to be readministered daily if the patient does not 
respond. Nuzum and Willy ** gave their antistreptococcus horse serum 
by the combined intraspinal-intravenous method without untoward 
results. Sophian ** and Silverman,’*’ who gave normal horse serum 
intraspinously, even believed that normal horse serum played an active 
role in preventing the occurrence and extension of paralysis. Pettit *° 
recommended that his antiviral horse serum be given by the combined 
intravenous-intraspinal method. Experimentally, Harmon, Shaughnessy 
and Gordon 7** observed accelerated onsets of paralysis of the fulminat- 
ing type occurring regularly in monkeys treated intrathecally with nor- 
mal and convalescent heterologous serum intraspinally in poliomyelitis. 

Convalescent serum has been given by every possible route, but the 
intraspinal method, either alone or combined with the intravenous or 
intramuscular route, is the most popular. Many authors have given 


111. Webster, R., quoted by Macnamara.?4 

112. Footnote 9. Footnotes 30 and 97a, pt. I. 

113. Harmon, P. H.; Shaughnessy, H. J., and Gordon, F. B.: Unpublished 
experiments. 
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convalescent serum by the intramuscular method alone with as good 
results as by the methods mentioned previously. The earlier method 
employed by Netter,*? Zingher and others was the administration 
of from 5 to 15 cc. of serum intraspinally alone. Wells ** was the first 
to employ the combined intraspinous-intravenous method and to give 
larger doses of serum. The latter method has been employed by most 
recent workers. The standard dose employed has been from 10 to 20 ce. 
intrathecally and from 40 to 60 cc. intravenously, repeated daily as 
necessary. Later reports have given more emphasis to larger amounts 
of serum, as much as 100 cc. being given by certain authors. Shaw, 
Thelander and Limper *% and Canadian authors have used the intramus- 
cular route alone, giving doses of from 25 to 100 cc. On sound theo- 
retical grounds, Faber ** insists that the intravenous administration of 


TABLE 8.—Comparison of Efficacy of Methods of Serum Administration (Park) 


Total 


Percentage of Cases No. of Per 
Outcome ~ Cases Cent 
Intraspinal Method: 

Intraspinal-intravenous................ 70.0 6.7 6.7 4.4 7.8 4.4 90 100 
Intraspinal-intramuscular.............. 71.2 5.4 9.3 7.3 4.4 2.4 205 100 
Intraspinal-intravenous-intramuscular 69.0 3.5 13.8 10.3 0.0 3.4 29 100 
Total per cent in group treated........ 70.7 5.5 9.0 4 4.9 3.1 324 100 


Method Other Than Intraspinal: 
66.7 0. 33.3 0.0 


md 
iio 


Total of group not treated intra- 


ro 


serum is the only method by which antibodies can be brought with 
certainty into intimate contact with the virus within the central nervous 
system. This author believes that only by the use of massive doses of 
antibody, as might be available in blood transfusion from healthy adults 
having neutralizing substances, will the maximum of benefit be obtained. 
Park,*" in his important contribution, made a comparison of the results 
obtained by different methods of administration of serum; he came to 
the conclusion that the results do not differ when varied methods are 
used. His comparative table has been reproduced (table 8). 

Practically every author who has recently emphasized treatment in 
the preparalytic stage agrees that serum should be administered at the 


114. (a) Schwarz, H., in discussion in Section on Pediatrics, New York 
Academy of Medicine, Arch. Pediat. 33:859, 1916. (b) Ayer, W. O.:  Polio- 
myelitis: Its Preparalytic Period with Results of Serum Therapy, Am. J. M. Sc. 
177:540, 1929. (c) Footnote la, pt. I. (d) Footnote 83. 


Intravenous-intramuscular............. 69.8 6.4 9.5 6.3 4.8 63 100 
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earliest possible moment. One discordant view is that of Draper,’ 
who believes that there is but one brief period in the evolution of the 
disease when serum is of maximum benefit. He stated: “The brief 
period of time between the moment of choroid plexus penetration and 
the moment of virus-cell union is the precious period during which the 
serum can be expected to neutralize the invading virus and so prevent 
paralysis.” Apparently, this author has modified his views since an 
earlier publication,’* in which he stated: “If the serum is regularly 
withheld until invasion of the meninges takes place, there may well be 
loss of valuable time.” The latter view is conventional. In certain 
more recent publications, notably those of Aycock and Luther,?* and 
of Aycock and others,?* there are data demonstrating the efficacy of an 
earlier introduction of serum. Park *" has not been able to confirm this 
finding in a large number of cases. 


EFFECT OF AGE ON THE OUTCOME OF POLIOMYELITIS 


Until recently, no particular emphasis has been placed on the special 
conditions of age, except the classic observation that the occurrence of 
the disease beyond the third hemidecade was uncommon and beyond 
the fourth hemidecade rare. It has been held that when the disease 
occurs in persons over 20 years of age, paralysis was likely to be more 
extensive than in patients in the first decade of life. The effect of age 
on mortality in this disease has been given little attention, only Rosenow 
and Nickel ** having furnished data on this point. That age might be 
a factor in apparent response to treatment was not questioned until the 
recent article of Limper, Thelander and Shaw,*® who reported 60 cases 
in patients over 16 years of age, occurring in the epidemic of 1930 in 
San Francisco. These authors state: “On the whole, results from 
therapy in this group of older patients were very discouraging.” There 
is no indication in the results of others that adults respond to treatment 
differently from children. In fact, the reports that have tabulated cases 
according to age have recorded that adults seem to have escaped without 
paralysis even more frequently than children. It appears that another 
factor may be present rather than that treatment is signally a failure 
among adults. I have, therefore, examined statistics that indicate fatal- 
ity trends in various age groups (table 9). It is seen that the fatality 
rate in the age groups beyond 15 years is greater than that in any hemi- 
decade before this age, for both epidemic and endemic poliomyelitis. 
This fact is true regardless of the application of treatment, so that the 
phenomenon of increased fatality in adults is probably a part of the 
natural history of the disease. 


115. Draper, G.: Significant Problems in Acute Anterior Poliomyelitis, J. A. 
M. A. 97:1139 (Oct. 17) 1931. 
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There are not available at this time enough data to determine accu- 
rately if there is an influence of age on the severity of paralysis. The 
limited data available indicate that the more severe grades of paralysis 
have a tendency to occur in the first decade of life. For example, in the 
tabulation of muscular examinations of 161 treated and untreated 
patients made by Aycock and his co-workers ** with but 2 exceptions 
all the moderate and severe grades of paralysis fell exclusively within 
the first decade. In this report 22 of the 161 patients (13.6 per cent) 
were beyond the age of 15 years, while 5 of the 15 deaths (33.3 per cent) 
occurred in the same group. Of the 17 surviving among the 22 patients 
beyond the age of 15, 10 or 58.8 per cent escaped without paralysis and 
only 3, or 17.7 per cent, had paralysis of moderate or advanced degree. 
Of the group below the age of 15 years, 27 of 129 patients who survived 
(20.9 per cent) had moderate or advanced paralysis. At present, there 
are no data available measuring the effect of age on the possibility of 
recovery from extensive paralysis. 


SPINAL FLUID CELL COUNT AND PROGNOSIS 

Those who have had experience with preparalytic poliomyelitis 
believe with Aycock and his co-workers ** that “none of the findings 
in the preparalytic stage give any indication of the subsequent develop- 


ment of paralysis.” There have been a few attempts to establish a 
means of prognosis by using the spinal fluid cell count as an index of the 
severity of the infection of the central nervous system. Such a proposal 
involves as a premise an assumption that “severe infections” of the 
central nervous system are of the paralytic type. That this is not wholly 
true is witnessed by at least one group of cases, the bulbar type, in which 
a rapid and fulminating onset is accompanied by little skeletal muscular 
paralysis but in which death from respiratory failure often follows. 
Draper +! was the first to note that patients with widespread paralysis 
often show the higher cell counts. He recognized exceptions: “It does 
not follow absolutely that cases with a low cell count do not develop 
paralysis.” The general trend of opinion since that date has been 
confirmatory, but some believe that so many exceptions have been noted 
as to make such a prognosis valueless. Aycock and Luther ** state that 
“there is no striking relationship” between the height of the cell count 
and the subsequent onset of paralysis. Shaw, Thelander and Limper 78 
recorded lower average cell counts in the unparalyzed and transiently 
paralyzed patients than in the persistently paralyzed groups, with a still 
higher count in a fatal case. Laidlaw *! recently stated: “Counts under 
50 cells per cubic millimeter appear to indicate a more favorable prog- 
nosis both as to fatality and to recovery without loss of function.” Since 
these divergent views have been expressed, I have attempted to reexam- 


e 
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ine this question. The cell counts of the spinal fluid of 685 patients in 
the preparalytic stage have been tabulated; this information, added to 
the summaries given by Rosenow and Nickel *° of 155 cases, and by 
Laidlaw *! of 706 cases, makes available data for 1,546 patients in the 
preparalytic stage. While it is true that the average of the cell counts 
of the spinal fluid for patients that were never paralyzed is lower than 
the average for paralyzed patients, which, in turn, is lower than the 
average cell count in fatal cases, such differences are not striking. 
Indeed, when one scrutinizes individual cases, as I was able to do.in 
the compilation mentioned, it is impossible to establish any orderly 
sequence that will serve as a basis for a prognosis, even when the exami- 
nation of the spinal fluid is made within from twenty-four to thirty-six 
hours after the onset of the disease. 


TREATMENT OF RESPIRATORY PARALYSIS IN POLIOMYELITIS 


Many of the deaths that occur from acute poliomyelitis are due to 
failure of the muscles of respiration, through involvement of the respira- 
tory center and the centers for the spinal innervation of the muscles 
of respiration. Within recent years a method and apparatus have been 
devised by Drinker and his co-workers '** to furnish artificial respiration 
by negative pressure over a long period of time. The assumption that 
retrogression of edema and reparative changes are possible in the motor 
neurons responsible for respiration was soon shown to be valid. As 
yet there are but few reports which give an estimate of the ultimate value 
of the method. Shambaugh, Harrison and Farrell'** reported the 
recovery of 1 of 3 patients treated over long periods with the respirator. 
Shaw, Thelander and Limper*'* used the respirator on 15 patients 
exhibiting dyspnea during the course of acute poliomyelitis. Of these, 
9 showed intercostal paralysis alone, 1 had diaphragmatic paralysis and 
5 had respiratory failure due to bulbar involvement. Death occurred 
in all of the latter group, but among the 10 patients of the two former 
groups, 3 with intercostal paralysis died. Brahdy and Lenarsky *® 


116. Drinker, P., and McKhann, C. F.: The Use of a New Apparatus for the 
Prolonged Administration of Artificial Respiration; A Fatal Case of Poliomyelitis, 
J. A. M. A. 92:1658 (May 18) 1929. Drinker, P.; Shaughnessy, T. S., and 
Murphy, D. P.: The Drinker Respirator, J. A. M. A. 95:1249 (Oct. 25) 1930. 

117. Shambaugh, G. E., Jr.; Harrison, W. G., Jr., and Farrell, J. I.: Treat- 
ment of the Respiratory Paralysis of Poliomyelitis in a Respiratory Chamber, J. A. 
M. A. 94:1371 (May 3) 1930. 

118. Shaw, E. B.; Thelander, H. E., and Limper, M. A.: Respiratory Failure 
in Poliomyelitis: Its Treatment with the Drinker Respirator: Report of Cases, 
California & West. Med. 35:5, 1931. 

119. Brahdy, M. B., and Lenarsky, quoted by Neal,5® p. 242. Treatment of 
Respiratory Failure in Acute Epidemic Poliomyelitis, Am. J. Dis. Child. 46:705 
(Oct.) 1933. 
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treated 46 patients with the respirator in the New York pandemic of 
1931. Twelve of these cases were of the bulbar type of the disease, 
all having a fatal outcome. Of 34 patients exhibiting chiefly intercostal 
paralysis, 16 (47.1 per cent) died during the course of the treatment, 
but 18 were discharged from the hospital in good condition. Favill 
and Fentress **° reported successful treatment in an almost hopeless case. 
Legg *** has extended the use of the respirator to exercising the thoracic 
musculature in the after-care of poliomyelitis patients. The method 
is now a recognized addition to the therapy of acute poliomyelitis. 


AND CONCLUSIONS 


SUMMARY 


An attempt has been made in this review to compile and present in 
one place the experiences of numerous investigators who have treated 
acute epidemic poliomyelitis, emphasizing results that have been obtained 
with various types of serums. I have analyzed reports of 4,400 cases 
in which the patients were treated with serums and compared these 
with 2,660 cases in which no such treatment was given, the two series 
occurring coincidentally. Of the treated patients, 2,637 were seen 
early in the disease, the majority being in the preparalytic stage. It 
has been pointed out again that evaluation of the influence of a thera- 
peutic agent in this disease especially must be a detailed and complex 
analysis, which will include variable factors that have been largely 
ignored until the past few years. The presentation of results should be 
standardized and extended to include even the rate and extent of recov- 
ery of muscular function in the reparative stage, since it is not incon- 
ceivable that serum or other agents may have an indirect influence even 
at such a remote date. I have proposed a standard scheme for the 
estimation of results and have attempted to transfer partially the results 
of others to the terms of this system. The limitations of this presenta- 
tion are those imposed by the data available. 

Since there is about equal experimental evidence in favor of all 
four types of serum that have been used, namely, the antistreptococcus 
horse serum (Rosenow and Nuzum and Willy), the antiviral animal 
serums (Pettit and others) and both convalescent and “normal” human 
serum, only the results that have been actually obtained in clinical trial 
of these serums can settle the question of the supremacy of one type. 

Early diagnosis and treatment have been held as imperative for suc- 
cess in the serum treatment of this disease. The uncertainty of the 
course of the earliest type of poliomyelitis, the preparalytic stage, has 


120. Favill, J., and Fentress, T. L.: A Case of Respiratory Paralysis in 
Poliomyelitis Successfully Treated in a Respirator, J. A. M. A. 97:1464 (Nov. 
14) 1931. 

121. Legg, A. T.: The Use of the Drinker Respirator in the After-Care of 
Infantile Paralysis, J. A. M. A. 100:647 (March 4) 1933. 
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been responsible for the apparently brilliant results when treatment 
has been applied in this stage. The explanation for apparently favorable 
results when treatment is applied in the preparalytic stage is probably 
the fact that many cases regarded as preparalytic are in reality non- 
paralytic poliomyelitis. I have collected the statistics on the fate of 
531 untreated patients with preparalytic poliomyelitis; these show that 
380 or 71.5 per cent never had paralysis at any time. The outcome in 
patients treated in the preparalytic stage does not differ from the average 
for untreated patients. Recent therapeutic experiments in which con- 
valescent serum was given to alternate patients by Kramer and his asso- 
ciates and by Park support the same contention, showing no difference 
in the average outcome in treated and untreated patients. 

It has again been pointed out that the nature of the epidemic, the 
point on the epidemic curve when treatment was applied, the age of 
the patient and the type and degree of orthopedic after-care are all fac- 
tors of extreme importance in estimating the effect of any program of 
treatment. In the past these factors have been frequently ignored. 

Notwithstanding the total failure of statistical presentations to favor 
certain types of serums, clinical observations that have been almost 
universally made of rapid symptomatic response to the administration 
of serum by an immediate drop in temperature and marked improvement 
in symptoms cannot be totally disregarded. All other forms of therapy 
in this disease have been a signal failure, with the possible exception 
of spinal drainage. Chemotherapy, medicinal therapy and artificial fever 
have all been tried without benefit. More data are needed before it can 
be said conclusively that serum of any of the four types is totally without 
value. There appears to be enough evidence from clinical observation 
to warrant the continued use of serums in early stages of acute 
poliomyelitis. 
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THE BLOOD PROTEINS OF CHILDREN 


THE DISTRIBUTION OF TOTAL NITROGEN IN WHOLE BLOOD, RED 
BLOOD CELLS AND SERUM PROTEINS FROM THE SAME 
SPECIMEN 


ADOLPH BERNHARD, B.S., M.A. 
JEROME S. LEOPOLD, M.D. 
AND 
I. J. DREKTER 
YORK 


NEW 


During the last decade a number of articles have appeared on the 
nonprotein nitrogen constituents of the blood. The normal and patho- 
logic limitations have been well established. With the possible exception 
of the albumin and globulin of the blood serum and plasma, extensive 
studies of the protein constituents of the blood are not commonly reported 
in the literature, possibly because of the difficult and time consuming 
methods of analysis, the absence of well defined normal values and the 
recognition of pathologic variations. During an investigation of 
the blood proteins in hypertension’ we were stimulated to extend the 
study to a group of children, and we report in part the results of such 
observations on the nitrogen distribution of the blood of children. 


METHOD 


Five-tenths cubic centimeter of oxalated whole blood (taken by venipuncture 
before breakfast and after a twelve hour fast) was diluted to 10 cc. with distilled 
water; 1 cc. portions of the mixture were used for the determination of the total 
nitrogen. 

The separation of red blood cells and serum proteins from a definite amount 
of blood was made with hypertonic sodium sulphate tungstate solution, as sug- 
gested by Folin.2, To a 15 cc. centrifuge tube 1 cc. of oxalated blood was trans- 
ferred, and 8 cc. of sodium sulphate tungstate solution was added. The contents 
were mixed by inverting the tube, and the mixture was allowed to stand for ten 
minutes, after which it was centrifugated for thirty minutes at 1,500 revolutions a 
minute. The supernatant fluid should be as clear as water and the red cells packed 
on the bottom of the tube. The clear supernatant fluid was decanted into a clean 
15 cc. centrifuge tube. The red cells were washed with 2 cc. of the hypertonic 


From the A. Jacobi Division for Children and the Achelis Laboratory, Lenox 
Hill Hospital. 

1. Bernhard, A., and Drekter, I. J.: Proc. Soc. Exper. Biol. & Med. 29:1245, 
1930. 
2. Folin, O.: J. Biol. Chem. 86:173, 1930. 
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sodium sulphate tungstate solution by gentle agitation, and the mixture was cen- 
trifugated again. The wash fluid was removed and combined with the first super- 
natant liquid, and 1 cc. of two-thirds-normal sulphuric acid was added; the 
contents were mixed and then centrifugated for from ten to fifteen minutes. The 
supernatant fluid was decanted. 

The white sediment obtained represented the serum proteins. The packed red 
blood cells were dissolved in distilled water and made up to 10 cc.; 1 cc. portions 
were used for the determination of the total nitrogen. The white sediment of the 
serum proteins was dissolved in from 2 to 3 drops of 10 per cent sodium hydroxide, 
and when the solution was complete the volume was adjusted to exactly 10 cc. 
The total nitrogen value was determined on portions measuring 1 cc. 

The estimations of total nitrogen were done in duplicate by a slightly modified 
Kjeldahl procedure with 300 cc. Kjeldahl flasks. Digestion, carried out by potas- 
sium sulphate, a pinch of powdered copper sulphate and 5 cc. of nitrogen-free 
sulphuric acid, proceeded for sixty minutes. When the mixture was cool, 
60 cc. of water, a pinch of powdered pumice stone and 50 cc. of 40 per cent sodium 
hydroxide were added. The ammonia was distilled off in a Kjeldahl distillation 
apparatus and the distillate collected in a 100 cc. volumetric flask containing 
10 cc. of distilled water and 2 drops of 10 per cent hydrochloric acid. When dis- 
tillation was completed, 20 cc. of diluted Nessler’s reagent was added to the flask, 
and the volume was made up to 100 cc. with water. The solution was compared in 
the colorimeter with a standard solution of ammonium sulphate (5 cc. equaling 
1 mg. of nitrogen). This is a simple standardized routine procedure and may be 
readily varied to meet the requirements of any particular condition. The error 
of the method is about 1 per cent. 


RESULTS 


The distribution of the total nitrogen in the whole blood, red blood 
cells and serum proteins from the same specimen was studied in forty- 
eight children, varying in age from 5 months to 13 years. These observa- 
tions are recorded in the table. The diets of the children included almost 
every type from bottle feeding to a high caloric intake. Neither the 
type of diet nor the age of the patient had any appreciable effect on 
the distribution of the total nitrogen. 

Normal Condition.—All subjects studied who were without fever and 
who were free from renal, cardiac or metabolic disturbances were con- 
sidered to be normal. In this group of twenty-six normal subjects 
the total nitrogen level of the whole blood varied between 3,190 and 
1,890 mg. per hundred cubic centimeters of blood, the average being 
2,572 mg. In nine normal adults the total nitrogen level of the whole 
blood varied between 3,480 and 2,700 mg., the average being 3,035 mg. 
On the basis of these figures it appears that the total nitrogen level 
of the whole blood is lower in children than in adults. The total 
nitrogen value of the red cells in 100 cc. of blood varied between 2,530 
and 1,290 mg., with an average of 1,865 mg. These figures are con- 
siderably lower than those for adults, for whom the high value is 
2,880 mg., the low 2,100 mg. and the average 2,430 mg. 
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Distribution of Total Nitrogen in the Blood 


Age 


12 years 
8 years 

7 months 
4 years 

2% years 

4% years 
9 years 
9 years 
4 years 

23 months 
6 years 
7 years 

1% years 
357 2 years 
i 8 years 
10 years 
12 years 
7 years 


8 months 


7 years 
13 years 
8 years 
7 years 
10 years 
11 years 


12 years 


11 years 
12 years 

5 years 
12 years 
13 years 

6 years 

8 years 

6 years 

1% years 

9 months 


17 months 


6 years 
4 years 


6 years 


10 years 
9 years 


10% years 

10 years 
41% years 
5 months 
9 years 

11 years 


Whole Red Cells 


Serum 
Proteins 


Mg. per 
100 Ce. 


1,830 


Per Mg. per Per 


Cent 


71.7 
76.1 
72.4 
65.1 
76.5 
72.0 
75.2 
71.8 
72.2 
70.0 
77.5 
71.0 
68.2 
70.4 
66.1 
73.6 


100 Ce. 


710 


Cent 


27.8 
24.1 

26.6 
34.6 
23.4 
28.0 
24.7 
28.0 
27.4 


Diagnosis 


Acute bronchitis 

Acute pharyngitis; rheumatism 

Acute pharyngitis; rhinitis 

Acute pharyngitis; bronchitis 

Acute pharyngitis; rhinitis 

Acute pharyngitis; rhinitis 

Acute otitis media 

Acute pharyngitis; rhinitis 

Acute pharyngitis; rhinitis 

Acute pharyngitis; rhinitis 

Acute pharyngitis 

Acute pharyngitis; rhinitis 

Acute mastoiditis 

Acute pharyngitis; rhinitis 

Acute submaxillary lymphadenitis 

Acute pharyngitis; rhinitis 

Acute pharyngitis; rhinitis 

Acute tonsillitis 3/18/32 

6/29/32 

Rickets; malnutrition; anemia 
(secondary) 

Malnutrition 

Malnutrition; anxiety neurosis 

Malnutrition 

Malnutrition 

Acute rheumatic endocarditis 

Acute rheumatic fever; mitral 
stenosis 

Chronic rheumatic fever; mitral 
stenosis 

Mitral stenosis; insufficiency 

Mitral insufficiency 

Rheumatic endocarditis 

Chorea (mild) 

Chorea (mild) 

Bronchopneumonia 

Bronchopneumonia; abscess of lung 

Lobar pneumonia 

Bronchopneumonia 

Acute pharyngitis; bronchopneu- 
monia 

Acute pharyngitis; cervical 
adenitis; acute nephritis 

Acute nephritis 

Acute nephritis; hypertension 1/9/32 

6/16/32 

10/10/32 

3/8/33 

Acute nephritis; chronic myocar- 
ditis; anemia; hemoglobin 15% 

Previous case of nephrosis (follow 
up) 2/2/32 

10/13/32 

Purpura haemorrhagica; acute 
nephritis, 6/10/82 

9/9/32 

Pyelitis 

Pyelitis; obesity; hypertension 

Unknown 

Torticollis; mild rickets 

Cellulitis of the left leg 

Chronic appendicitis; chronic 
mesenteric lymphadenitis 


| 
2,550 |__| 
2,730 2,080 660 
2,360 1,710 630 
2,640 1,720 900 
2,810 2,150 660 
2,500 1,800 700 
3,190 2,400 790 
2,490 1,790 700 
2,880 2,080 790 
2,100 1,470 630 30.0 : 
2,760 2,140 640 23.2 
2,560 1,820 750 29.2 
1,890 1,290 700 37.0 
2,130 1,500 610 28.6 
2,480 1,640 840 33.8 
2,200 1,620 600 27.2 
2,580 1,780 69.0 790 30.6 
2,590 1,820 70.2 750 28.9 
2,560 1,920 75.0 640 25.0 
36104 Fe 2,200 1,500 68.1 680 30.9 
35874 2,980 2,120 71.1 840 28.2 
33116 2,680 2,000 74.6 680 25.3 
33922 2,490 1,820 73.0 670 26.9 
19878 2,350 1,640 69.8 710 30.2 
34068 2,310 1,580 68.4 730 31.6 
30767 2,250 1,570 69.7 690 30.6 
823 | 2,080 1,350 64.9 730 35.0 
4 35246 2,900 2,200 75.8 680 23.4 
; D3585 2,620 2,020 77.0 600 22.9 
ae 33156 2,220 1,520 68.4 890 40.0 
7 32192 2,760 2,140 80.1 640 23.2 
16052 2,740 2,140 78.8 600 22.0 
14158 2,320 1,680 724 650 28.0 
32685 2,580 1,930 74.8 650. 25.1 
33451 2,530 1,830 72.3 690 27.2 
35143 2,530 1,900 75.1 680 22.9 
34890 2,250 1,710 76.0 540 24.0 
308022 2,001,330 60.4 850 39.0 
26747 | | 2,550 1,720 67.4 820 32.1 
30092 2,664 1,673 62.8 952 35.7 
2,320 1,730 74.5 590 25.4 
2,350 1,730 73.6 630 26.8 
; 2,860 2,200 76.9 630 22.0 
33609 | 970 320 33.0 490 50.5 
: 67970 2,060 1,460 70.8 590 28.8 
So 2,270 1,730 76.2 540 %.7 
33908 2,480 1,860 75.0 620 25.0 
2,780 2,090 75.1 670 24.1 
33723 2,270 1,640 72.2 630 27.7 
10566 2,710 1,980 73.0 720 26.5 
33468 2,520 1,680 66.6 840 33.3 
36299 8,080 2,530 82.1 550 17.8 
33151 2,710 2,030 74.9 690 25.4 
32693 2,820 1,850 65.6 800 28.3 
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The total nitrogen of the red cells probably represents the nitrogen 
from the hemoglobin, and would therefore be less in children than 
in adults because of the actual differences in the hemoglobin of the 
blood of adults and children. If one calculates the grams of hemoglobin 
by multiplying the average nitrogen value of the red cells by 6.25 (the 
factor commonly used for the conversion of total nitrogen into protein) 
one obtains a hemoglobin value of 11.65 Gm. for children and 15.18 
Gm. for adults. On the assumption that 15.6 Gm. of hemoglobin is 
normal for adults, the hemoglobin for children would be 75 per cent 
and for adults 95 per cent. In children the total nitrogen of the red 
cells ranged between 82.1 and 65.1 per cent of the total nitrogen of the 
whole blood, the average being 73 per cent, while in adults this relation- 
ship varied between 83 and 75 per cent, with an average of 80 per cent. 
In the serum proteins from 100 cc. of whole blood the nitrogen 
concentration was found to be between 900 and 550 mg., the average 
being 701 mg. These values are much higher than those found in 
adults, in whom the serum proteins vary between 700 and 530 mg., 
the average being 591 mg. The percentage of the total nitrogen of the 
whole blood in the form of serum proteins varies between 34.6 and 
17.8, the average being 27 per cent, while in adults the percentage 
varies between 25 and 17, the average being 19 per cent. In children 
the serum protein levels of the blood and the percentage of this fraction 
of the whole blood are definitely higher than in adults. 
Endocarditis—In six cases of endocarditis, including rheumatic 
fever, the total nitrogen of the whole blood varied between 2,900 and 
2,080 mg., with an average of 2,397 mg., which is somewhat higher 
than the value for normal children. The nitrogen level of the red 
cells was also lower than normal, the variation being between 2,200 
and 1,350 mg., with an average of 1,706 mg. The percentage of the 
total nitrogen of the whole blood as red cells varied between 77 and 
64.9, as compared with 82.1 and 65.1 per cent for the normal group, 
although the average variation showed a difference of only 2 per cent. 
The serum protein levels varied only slightly from the normal, the 
highest being 890 mg. and the lowest 600 mg., with an average of 
720 mg. However, the percentage of the total nitrogen of the whole 
blood was between 40 and 22.9, which is higher than normal. 
Pneumonia.—Five cases of pneumonia showed a change in the 
total nitrogen value of the whole blood, the concentration varying 
between 2,580 and 2,250 mg., the average being 2,442 mg. The changes 
in the red cells were not significant as compared with the normal values 
whereas the serum protein levels were lower than normal, varying 
between 690 and 540 mg., with the average 642 mg. There was no 
change from the normal level in the percentage of the total nitrogen 
in terms of serum proteins. 
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Nephritis—With the exception of case 33,609, the nine cases of 
nephritis, including hypertension, showed practically no changes in the 
total nitrogen value of the whole blood, red cells or serum proteins, as 
compared with the normal level. In case 33,609, showing severe acute 
nephritis and marked anemia, the hemoglobin was 15 per cent, the red 
cell count 860,000 and the blood urea nitrogen 166 mg. This case 
also revealed the lowest concentration of total nitrogen of the whole 
blood encountered in all the cases studied: 970 mg. per hundred cubic 
centimeters. The total nitrogen value of the red cells was very low 
(obviously owing to the severe anemia), being 320 mg. or 33 per cent 
of the total nitrogen of the whole blood. The serum protein level 
was also very low, 490 mg. 

Malnutrition and Rickets—Four children with malnutrition and 
one with rickets did not reveal significant changes from normal levels. 


CONCLUSIONS AND SUMMARY 


1. A simple procedure is described for the determination of the 
total nitrogen of the whole blood, of the red cells and of the serum 
proteins from the same specimen of blood. 

2. In normal children the total nitrogen level of the whole blood 
varies between 3,190 and 1,890 mg. per hundred cubic centimeters with 
an average of 2,572 mg. 

3. The total nitrogen level of the whole blood of children is lower 
than that of adults. 

4. The total nitrogen of the red cells from 100 cc. of the blood of 
normal children is between 2,530 and 1,290 mg. with an average of 
1,865. 

5. The total nitrogen level of the red cells and its percentage of 
the total nitrogen of the whole blood from which the cells are obtained 
are lower in children than in adults. This is due to the actual differences 
in the hemoglobin content of the blood of children and adults. 

6. The total nitrogen of the serum proteins of the blood of normal 
children varies between 900 and 550 mg. ; the average is 701 mg. 

7. The total nitrogen level of the serum proteins of the blood of 
normal children is higher than that of adults. 

8. In one case of severe nephritis and marked anemia the total 
nitrogen of the whole blood, red cells and serum proteins was markedly 
decreased. 

9. Among the pathologic cases studied changes were noted in endo- 
carditis and penumonia, but the small number of such cases under 
observation precludes the drawing of any definite conclusions. 
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VITAMIN A AND COLDS 


ESTHER L. GARDNER, B.S. 
AND 


FLOYD W. GARDNER, M.D. 


LOMA LINDA, CALIF. 


That experimental animals which have been deprived of vitamin A 
are highly susceptible to respiratory infections has been demonstrated by 
scores of research workers. The lack of this vitamin in the dietary of 
man has also been observed to result in similar types of infections, 
including the common cold.* 

The recent studies of Green, Pindar, Davis and Mellanby ? indicated 
that concentrates of vitamin A have a therapeutic value in the treatment 
of certain infections, for example, puerperal sepsis. Their reports as 
to the value of the vitamin as a prophylactic agent against infections are 
also convincing. McCarrison attributed the comparative freedom from 
respiratory infections among certain Indian tribes to the adequacy of 
their dietary in vitamin A. In marked contrast to these Indians, the 
tribes whose diets showed a definite lack of vitamin A generally suffered 
from respiratory infections. 

Recent experimental work has shown the relation between vitamin A 
and carotene, the yellow pigment found in many foods.* This pigment 
is converted into vitamin A in the liver. Experiments by Mellanby * 
and Green showed that carotene has the same effect on growth and the 


From the Departments of Nutrition and Biochemistry, College of Medical 
Evangelists. 

1. Block, C. E.: Further Clinical Investigations into the Diseases Arising 
in Consequence of a Deficiency in Fat-Soluble A Factor, Am. J. Dis. Child. 28:659 
(Dec.) 1924. Cramer, W.: Vitamin A and Infections, Lancet 1:1153 (May 24) 
1930. McCarrison, R.: Some Surgical Aspects of Faulty Nutrition, ibid. 1:1158 
(May 23) 1931. 

2. Green, H. N.; Pindar, D.; Davis, G., and Mellanby, E.: Diet as a 
Prophylactic Agent Against Puerperal Sepsis, with Special Reference to Vitamin 
A as an Antiinfective Agent, Brit. M. J. 2:595 (Oct. 3) 1931. 

3. Moore, T.: Vitamin A and Carotene, Biochem. J. 25:275, 1931. 

4. Mellanby, E.: Diseases Produced and Prevented by Certain Food Con- 
stituents, J. A. M. A. 96:325 (Jan. 31) 1931. 
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same antiinfective action as has vitamin A. The Society for Improving 
the Condition of the Poor in New York, in collaboration with Professor 
Sherman, of Columbia University, made a quantitative determination of 
vitamin A in a variety of foods; no differentiation was made between 
the active vitamin A, found in cod liver oil or butter fat, and its pre- 
cursor, carotene, found in certain green leaves and plants. 

The purpose of our experiments was to determine whether supple- 
menting the diet of school children with haliver oil or definitely enhancing 
it with vitamin A as found in foods would decrease the incidence and 
severity of colds. 
METHOD 


Two groups of twenty-five children each were selected, the children ranging from 
6 to 14 years of age. They were paired as nearly as possible as to age, sex, nutri- 
tion and susceptibility to colds. The members of group I were given daily one cap- 
sule of haliver oil (plain) containing at least 8,500 units of vitamin A. An additional 
five children were given 10 drops of haliver oil representing about 10,000 units of 
vitamin A. The occurrence of colds in the group was reported weekly by the 
mothers of the children. The severity and duration of the infections were also 
included in the report. 

The members of group II were placed on a diet so selected as to incorporate 
the foods that would supply an abundance of vitamin A. The standard daily 
requirement was placed at 10,000 units to compare favorably with the number of 
units received from the daily dose of haliver oil. A few children had difficulty in 
reaching the standard, the range of intake being from 6,000 to 12,000 units daily. 
Personal visits were made to the mothers in this group to give careful instruction 
concerning the program of feeding. Mimeographed copies of the table of approxi- 
mate units of vitamin A per ounce in most of the common foods were provided. 
To illustrate, spinach has 1,400 units per ounce (28 Gm.) ; a serving of %4 cup, or 
2 ounces (56.7 Gm.) has 2,800 units. Milk has 65 units per ounce. One cup, or 
8 ounces (227 Gm.), has 520 units. Sheets specially ruled for recording the kind 
and quantity of food with the estimated units of vitamin A eaten by the child each 
meal were supplied. The reports were turned in weekly, with the report of any 
incidence of colds as outlined for group I. 

A control group of twenty-five children was also selected. The history of 
this group, however, showed a much higher degree of resistance to colds than did 
the other two groups. Since it was the natural desire of the parents to place the 
children who were most subject to colds in an experimental group in which they 
were most likely to be benefited, only a few children possessing a marked suscepti- 
bility remained for the control group. 

The experiment continued over a period of twelve weeks, beginning Nov. 20, 
1932. At its close, a questionnaire was filled out by each mother. The ques- 
tionnaires aided in checking the weekly reports and in determining the parents’ 
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estimate of the benefit received. All of the children were weighed and measured 
at the beginning and at the close of the experiment. 
The experimental results are given in the table. 


Data on Experiments with Children 


Children Children 
Receiving Receiving 
Haliver Vitamin A Control 
Oil Foods Group 
Number of children reporting.................0+0.005 28 19 22 
Number previously susceptible to colds.............. 21 (75%) 13 (69%) 3 (14%) 
Number with history of colds generally severe ..... 11 (89%) 8 (42%) 2 (10%) 
Number with history of colds of long duration.... 17 (60%) 7 (36%) 2 (10%) 
Colds for each child during experimental period.... 1.5 1.6 16 
School days missed by each child because of colds 
during experimental period........cccccsccsescece 2.0 1.26 2.95 
School days missed by each child because of colds 
Reporting colds less severe than before............. 53% 36% 
Reporting colds less prolonged................0.200+- 16% 27% 


Average gain in weight for each child per week.... 0.23 Ib. 0.24 Ib. 0.15 Ib. 


COMMENT 


The experiment was planned to cover the time of year when children 
generally have the greatest number of colds. Results show that the 
control group, whose history showed the highest degree of resistance, 
had as many colds and missed more days of school during the experi- 
mental period than did either of the other two groups. 

Previous susceptibility was based on the number of days of school 
missed by each child because of colds during the twelve week period 
just previous to the experimental period and on the reports of frequent 
colds supplied by the parents. Judging from these figures, the group 
receiving haliver oil had previous to this experiment twice the suscepti- 
bility to colds that the control group had, and the group receiving foods 
containing vitamin A almost the same amount. Since the number of 
absences from school on account of cold in the control group during the 
experimental period was twice that during the preliminary period, and 
since the absences in the group receiving haliver oil were lessened by 
one sixth, and the absences in the group receiving foods containing 
vitamin A by three eighths, it appears that the administration of vitamin 
A increased the resistance to between two and three times what it was. 

The difference in average gain in weight for each child during one 
week (50 per cent more in groups I and II than in the control group) 
is another indication of the benefit of the feeding of vitamin A to general 
health and growth. 

In group II the beneficial effects were most apparent among those 
whose intake of vitamin A was greater, with possibly two exceptions. 
When the diets in these two cases were checked, they were found to be 
definitely lacking in the foods containing vitamin C. The children who 
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had included liberal amounts of milk and greens, generally spinach, in 
their diet showed a satisfactory gain in growth and increased resistance 
to colds. The production of a good healthy color was decidedly notice- 
able in many cases. 

There were three children in the control group who had no colds 
during either period. It was interesting to discover that in each case 
the children had been observing a balanced diet, which included an 
abundance of spinach, carrots and tomatoes. 

Sherman and Cammack * produced the evidence that vitamin A is 
stored in large quantities in the body, and that the maximum quantity 
which the body is capable of storing is reached by gradual accumulation. 
A rapid storage of the maximum amount is not possible. Sherman also 
stated that this stored surplus actively increases the ability of the body 
to resist disease.° The degree of resistance to infections may then be 
measured by the relative amount of this reserve storage of vitamin A 
in the body. The time for maximum storage is doubtless more than 
twelve weeks, and we could not expect to reach the highest degree of 
resistance in our experiments. Other factors are also involved; for 
example, the diet of children up to 3 years of age has an influence on 
their resistance to infections which occur later in life.’ The variation 
in the hygienic practices in the homes was another influencing factor 
that could not be entirely controlled. However, the results obtained 
warrant our making the following conclusions: 


CONCLUSIONS 
1. Haliver oil or a balanced diet including an abundance of foods 
containing vitamin A plays a definite rdle in decreasing the incidence 
and severity of colds among school children. 
2. Increased resistance is accompanied by a higher degree of general 
health, as is shown by an increase in weight. 


5. Sherman, H. C., and Cammack, M. L.: A Quantitative Study of the 
Storage of Vitamin A, J. Biol. Chem. 68:69 (April) 1926. 

6. Sherman, H. C.: Chemistry of Food and Nutrition, New York, The Mac- 
millan Company, 1932. 

7. Sherman, H. C., and Burtis, M. P.: Vitamin A in Relation to Growth 
and to Subsequent Susceptibility to Infection, Proc. Soc. Exper. Biol. & Med. 
25:649 (May) 1928. 


DIMENSIONS AND GROWTH OF THE PALATE IN 
INFANTS WITH GROSS MALDEVELOPMENT OF 
THE UPPER LIP AND PALATE 


FURTHER INVESTIGATIONS 


WILLIAM T. PEYTON, M.D., Px.D. 
MINNEAPOLIS 


A study of the dimensions and growth of the palate in infants with 
gross maldevelopment of the lip and palate has previously been reported.* 
Included in that report are twenty-eight sets of measurements of twenty- 
six infants. The present report includes those data and additional mea- 
surements, which are given in table 1. The additional measurements 
were obtained in the manner described in the previous report. The data 
on the normal palate are the same as in the previous report. 

- The method of analysis is slightly different; that is, regression lines 
were fitted by the correlation technic instead of by two simultaneous 
equations, as in the former study.? In general the results have not been 
materially changed by including data on twenty-three additional cases. 
The data for boys and girls are not analyzed separately in this report, 
since it was demonstrated in the former report that there was no signifi- 
cant sex difference in the relation of measurements of the head to total 
body length. 

Regression lines were computed for each of the following measure- 
ments in centimeters on the normal and abnormal palates with crown- 
heel length: height of the palate, length of the alveolar process, actual 
width of the surface and widest tranverse diameter of the palate. A 
regression line was also computed for the width of the cleft in the 
abnormal palates with crown-heel length, in centimeters. All the regres- 
sion lines and a spot diagram of the individual data for each measure- 
ment are given in the figure. The constants for each of the regression 
lines are given in tables 2 and 3. The results of a comparison of the 
means and the coefficients of regression are also given in these tables. 


From the Department of Surgery, University of Minnesota. 
1. Peyton, W. T.: The Dimensions and Growth of the Palate in the Normal 
Infant and in the Infant with Gross Maldevelopment of the Upper Lip and Palate, 
Arch. Surg. 22:704 (May) 1931. 

2. This analysis of data was done under the direction of Dr. Edith Boyd of the 
Institute of Child Welfare and the department of anatomy of the University of 
Minnesota. 
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TasLe 1.—Dimensions of the Palate in Infants with Gross Maldevelopment of the 
Lip and Palate 


Widest Actual 
Crown- Fronto- Transverse Surface Length of 
Heel Occipital Diameter Width of Height of ‘Aeoler Width of 
Length, Age, Weight, Diameter, of Palate, Palate, Palate, Process, Cleft, 
Cm. Days Gm. Cm. Cm. Cm. Cm. Cm. Cm. 


Boys (Maldeveloped) 


51.2 34 3,380 12.8 3.67 3.60 1.20 2.79 1.42 
54.0 20 3,665 12.3 3.42 3.56 1.09 2.94 1.08 
54.0 30 4,215 13.4 3.80 3.47 1.20 3.00 1.45 
55.0 18 3,620 one 3.94 3.62 1.13 2.73 1.64 
55.3 63 8, 13.0 3.50 3.20 1.28 ante 1.55 
57.6 76 5,158 12.3 3.75 3.68 1.14 2.97 1.31 
58.5 48 5,510 13.5 3.92 4.15 1.41 2.97 1.43 
58.5 67 5,410 14.0 3.92 3.67 1.23 2.93 1.51 
58.7 64 4,155 13.3 3.58 3.31 1.08 2.84 1.27 
66.4 278 5,895 14.8 3.39 4.19 1.14 2.34 ,ecce 
67.6 218 7,255 13.8 3.44 4.20 1.21 2.57 1.14 
Girls (Maldeveloped) 
50.9 13 2,865 iL? 3.49 3.91 1.20 2.64 0.98 
50.9 13 2,865 11.7 3.23 3.68 1.26 2.77 0.97 
53.0 52 3,650 15.5 8.26 3.72 1.27 2.49 1.25 
53.6 71 3,860 12.2 3.60 3.63 1.21 2.56 1.34 
53.7 43 3,865 12.5 3.63 3.42 1.16 2.78 1.60 
56.6 52 4,185 12.5 3.72 3.61 0.96 3.20 1.37 
56.7 47 4,400 18.7 3.69 3.62 1.31 2.50 1.34 
57.5 95 4,450 14.3 3.61 3.65 1.14 3.00 1.37 
57.8 78 4,640 13.2 3.45 3.39 1.23 2.83 1.22 
60.5 148 4,805 12.8 3.21 3.21 0.99 2.80 1.18 
67.2 5 6,349 13.7 3.81 3.68 1.06 2.97 1.04 
70.5 380 81,647 15.2 tite 3.65 1.14 3.10 1.03 


TasLE 2.—Comparison of the Means of Palate Dimensions for the Normal and the 
Maldeveloped Palate * 


Cases a youoy Diff. + S.E. R. 
Height of the palate....... —0.26 + 0.0298 11.4040 0.00 
Length ot the alveolar 1804 34540071 8549 0.00 
Width of the cleft........... M(49) 1.9001 1.27 + 0.0338 


* N signifies normal palate; M, maldeveloped palate. 


TABLE 3.—Comparison of the Coefficients of Regression of Palate Dimensions and 
Crown-Heel Length for the Normal and the Maldeveloped Palate 


Cases b + ob Diff. + S.E. R. P. 
Widest transverse diameter N (91) 0.024936 + 0.003220 
of the palate M (50) 0.007533 + 0.008534 + 9-017403-+ 0.0001 1.9124 0.057 
Actual surface width of the WN (91) 0.027346 + 0.002842 
palate M (51) 0.016936 + 0.006171 9-010410-+ 0.0068 1.5309 (0.128 
Height of the palate......... N (91) 0.005108 + 0.001427 0.000416 + 0.0089 —0.1067 0.910 


M(51) 0.005524 + 0.003571 


Length of the alveolar N (91) 0.022460 + 0.003236 
process M (50) 0.007718 + 0.004853  +0.014742+ 0.0058 2.5417 0.012 


Width of the cleft............ M (49) —0.011136 + 0.005877 


* N signifies normal palate; M, maldeveloped palate. 
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SUMMARY AND CONCLUSIONS 


The width of the cleft diminished with an increase in the crown-heel 
length. In the interval between 49 and 75 cm. in crown-heel length 
(first year of extra-uterine life) this decrease is approximately 4 mm. 
The formula for the regression line for this measure with crown-heel 
length is y= 1.900 0.0111 L. The formula for the line of trend in 
the previous study was y = 2.622—0.018L. In the previous study 
and in the formulas presented here y and L represent the measurement of 


2.0 


Body length in centimeters 
Scattergram and regression lines of palatal measurements with crown-heel 
length. 


the palate under consideration and the crown-heel length, respectively, in 
centimeters. 

The cleft palate is definitely higher than the noncleft palate; they 
both increase with the body length. No significant difference is demon- 
strated between the coefficient of regression, which means that they 
both increase at essentially the same rate. The formula for the height 
of the cleft palate is y = 0.876 +- 0.005 L. In the previous study it was 
y = 1.221 — 0.0002 L. 

The alveolar process of the noncleft palate is demonstrated to be 
slightly yet significantly longer than that of the cleft palate, and com- 
parison of the regression coefficients demonstrates that it increases in 
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length more rapidly. These are differences which were suggested but 
not definitely determined in the previous analysis. The formula for the 
length of the alveolar process in the cleft palate is y = 2.541 + 0.008 L. 
In the previous study it was y = 1.824 + 0.023 L. 

The surface width is demonstrated to be slightly but significantly 
greater in the noncleft palate, and comparison of the regression coeffi- 
cients shows that it increases more rapidly. This difference was indi- 
cated but not conclusively demonstrated in the previous analysis. The 
formula for the surface width of the cleft palate is y = 2.748 + 0.017 
L. In the previous study it was y = 1.905 +- 0.033 L. 

The transverse diameter of the cleft palate is demonstrated to be 
wider than the transverse diameter of the normal palate, but comparison 
of the regression coefficients demonstrates that it increases in width 
much more slowly than does the normal palate. These findings are 
similar to those of the previous analysis. The formula for the widest 
transverse diameter of the cleft palate is y = 3.274 + 0.007 L. In the 
previous study it was y = 3.799 — 0.0001 L. 


TREATED WITH PHENYLETHYL-HYDANTOIN 
AND TYPHOID VACCINE 


CHOREA 


A COMPARATIVE STUDY 


JOHN A. MONFORT, M.D. 
BROOKLYN 


In order to clarify, if possible, the present status of the treatment 
of chorea, I made a comparative study of forty-seven patients, some of 
whom were treated with phenylethyl-hydantoin and some with typhoid- 
paratyphoid vaccine. 

During recent years it has been noted that chorea showed improve- 
ment when treated with phenylethyl-hydantoin and typhoid vaccine. 
The reports of treatment with phenylethyl-hydantoin have been encour- 
aging, with few exceptions. Chorea has improved to such an extent 
with this drug that it is regarded as the treatment of choice. However, 
there are certain limitations and dangers in this form of treatment 
which I shall consider in this article. 

In 1931, Dr. Lucy Porter Sutton * used typhoid-paratyphoid vaccine 
to treat chorea. At that time the end-results were regarded as better 
than those obtained when phenylethyl-hydantoin was used. The dura- 
tion of the illness was shortened considerably, and the outlook for cure 
was regarded as encouraging. 

In investigating the relative merits of these treatments, I collected 
data on twenty-four patients treated with phenylethyl-hydantoin and 
twenty-three treated with typhoid-paratyphoid vaccine. Since the pres- 
ent therapy is based on the hypothesis that fever is the factor in 
improvement, it was deemed advisable to study some of the chemical 
changes resulting from these preparations and determine whether these 
changes were operative in the improvement of the condition. Observa- 
tion of the chemical changes was carried on to a greater extent on the 
patients treated with typhoid-paratyphoid vaccine. 

In this series only severe cases were observed. Patients with con- 
ditions characterized as severe showed hypotonia, pseudoparalysis and 
inability to speak, sit up or perform voluntary acts. Those with condi- 
tions classified as moderately severe showed choreiform movements of 
the extremities, trunk and face, some disturbances of speech and inabil- 
ity to feed themselves. The milder types were not included in this 
observation. 


From the department of pediatrics of the Cumberland Hospital. 
Dr. Thurman B. Givan, director of the pediatric division, and Dr. A. Cheron, 
resident pediatrician, rendered assistance in this work. 

1. Sutton, L. P.: Treatment of Chorea by Induction of Fever: Preliminary 
Report, J. A. M. A. 97:299 (Aug. 1) 1931. 
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Details of the composition and general use of phenylethyl-hydantoin 
may be found in many articles covering the subject thoroughly. It is 
my intention to discuss only those points in which the results of treat- 
ment with this drug may differ from results already reported, thus to 
some extent avoiding unnecessary recapitulation. 


RESULTS OF TREATMENT WITH PHENYLETHYL-HYDANTOIN 


Practically all physicians who have used phenylethyl-hydantoin agree 
that it is of most value in well marked cases of chorea. In a disease 
that shows such variable changes in its course it is difficult to determine 
a definite line of demarcation between success and failure of treatment. 
The course of the disease is supposedly limited to from. six to ten 
weeks. It was therefore deemed advisable to consider patients who 
were free from any choreic manifestations within less than six weeks as 
cured. Those with any residual signs were not regarded as cured. 
Steadiness of the handclasp was usually the final sign of cure. For the 
twenty-four patients treated with phenylethyl-hydantoin the average 
duration of the disease was twenty-four and a half days. 

Rash.—From seven to eleven days after treatment was begun a rash 
appeared on the body, usually occurring first on the elbows, buttocks 
and back. However, there was no definite order of onset. The eruption 
was usually macular, morbilliform and discrete and sometimes became 
confluent in parts. Scarlatiniform and urticarial rashes were noted in 
two cases. Cases 7 and 11 were entirely refractory to the drug. It was 
noted that when the rash was intense it was followed by desquamation. 
In the majority of cases headache, malaise and conjunctivitis accom- 
panied the reaction. Less frequently, edema of the eyelids, adenitis and 
vomiting occurred. 

Fever.—The temperature ranged from 99 to 106 F. The average 
temperature for the twenty-four cases was 104.6 F. Two patients did 
not react. The pulse rate varied proportionately with the degree of 
pyrexia. 

Blood Picture-——From 1 to 13 per cent of eosinophils frequently 
occurred. In eleven cases there was a depression of the white count. 
Leukopenia became obvious as treatment progressed; for example, in 
cases 10 and 21, the white count decreased to 5,200 and 5,400, respec- 
tively. As has been stated, two patients were entirely refractory to the 
treatment, but the eosinophils were 6 and 8 per cent, respectively, this 
being the only evidence of the reaction. 

Seven cases showed a low normal platelet count and normal coagu- 
lation time. The red cell count and hemoglobin were not particularly 
affected. 
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Analysis of the spinal fluid showed no change in any of the cases. 
The carbon dioxide volume per cent was studied in five cases at the 
height of the rash. I noted no appreciable changes to warrant placing 
the condition in the category of acidosis, as has been intimated by cer- 
tain writers recently. The urinary findings were positive in three cases 
following the rash. 

Effect on Choreic Movements.—tThe effect of phenylethyl-hydantoin 
on chorea in the cases studied was first an increase in choreic move- 
ments, which was most obvious during the reaction, and later a decrease, 
which was slow or rapid. There was relative drowsiness shortly before 
the appearance of the rash. 


Secondary Reactions.—Patient 3 came to the hospital with severe chorea. She 
had been ill for one year. The heart sounds were not altered. She received 65 
grains (4.2 Gm.) of phenylethyl-hydantoin and showed a morbilliform rash on the 
eighth day. The rash was pronounced and covered the entire body. On the first 
day following its appearance she became semicomatose; the temperature was 
107 F., the pulse rate 225 and the respiratory rate 48. She showed cyanosis, 
labored breathing, a systolic bruit at the apex of the heart and obvious cardiac 
enlargement. The knee jerks were absent, and the whole body was flaccid. The 
urine showed 2 plus albumin and granular casts with a few red blood cells. Chem- 
ical examination of the blood revealed 20 mg. of urea nitrogen per hundred cubic 
centimeters. The blood sugar content was 76.9 mg. per hundred cubic centimeters, 
and the creatinine content was 1.9 mg. Examination of the spinal fluid gave essen- 
tially negative results. The blood count on admission was 8,600 white blood cells, 
with 60 per cent polymorphonuclears and 38 per cent lymphocytes. After 
the rash the blood count showed 18,400 white cells, with 62 per cent polymorpho- 
nuclears, 33 per cent lymphocytes and 4 per cent eosinophils. Intravenous injec- 
tions of dextrose were given; ice-caps were applied for the high fever, and hydro- 
therapeutics was instituted, but the patient never regained consciousness. Two hours 
before she died she showed edema of the lungs. 


In the series of patients treated with phenylethyl-hydantoin, from 
5 to 10 grains (0.3 to 0.6 Gm.) of the drug was given orally in tablet 
form. Mautner? considered pyrexia essential to improvement in 
chorea. This was not verified in this series. 

Two patients who were apparently refractory to the drug were 
afebrile but showed from 6 to 8 per cent eosinophils and were definitely 
improved within from twelve to fourteen days. In five patients of this 
series leukopenia developed. 


RESULTS OF TREATMENT WITH TYPHOID AND TYPHOID-PARATYPHOID 
VACCINE 


Seven patients were treated with typhoid vaccine, and sixteen with 
typhoid-paratyphoid vaccine. The effects of the administration of these 


2. Mautner, H.: Wien. klin. Wchnschr. 40:627, 1927. 


TABLE 2.—Findings in Tw ntv-Three Patients with Chorea Treated with Tvphoid-Paratyphoid Vaccine 
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vaccines were in some instances spectacular. In three cases the duration 
of the disease was about from thirty-one to thirty-two days. The aver- 
age duration was approximately sixteen and two-thirds days or less. 
These figures are higher than those of Dr. Lucy Porter Sutton, who 
reported that in the twenty-four patients in her series who were treated 
with typhoid-paratyphoid vaccine the duration of the chorea from the 
day of treatment was seven and seven-tenths days in mild cases, seven 
and eight-tenths days in moderate cases and fourteen days in severe 
cases. 


Procedure.—Typhoid-paratyphoid vaccine furnished by the New York City 
Health Department was given intravenously. It contained 1,000,000,000 typhoid 
bacilli and 750,000,000 paratyphoid bacilli per cubic centimeter. The initial dose 
was usually 50,000,000 organisms (or 0.05 cc.). This produced a sharp febrile 
reaction. Succeeding doses were determined according to the reaction produced 
by the first injection. If the reaction was sharp, the first dose was repeated. 


TABLE 3.—Reactions in Case 15 During a Course of Six Injections of Vaccine 


Blood Findings 


Carbon Dioxide, 
Blood Pressure Chlorides, Mg. Vols. % Calcium, Mg. 


Injec- Amount, ature, Before After Before After Before After Before After phorus, 
tion Ce. F. Vaccine Vaccine Vaccine Vaccine Vaccine Vaccine VaccineVaccine Mg. 


105.4 90/30 * 90/40 550 
106.8 84/40 

105.6 98/20 

104.2 

104.4 

105.2 


However, the dose was usually increased. The blood pressure was taken, and 
analysis of the blood was made before the injections and after the maximum rise 
in temperature. The patient was wrapped in several blankets soon after the injec- 
tion and allowed to remain thus until the temperature fell. This usually took four 
or five hours. The temperature was taken every half hour. The chill was noted 
usually from one-half to one and one-half hours after injection. The reaction was 
more severe and sometimes the discomfort was noted to a greater degree if the 
patient had eaten before receiving treatment. It was also observed that the 
reaction was more severe and the temperature higher if the mixed vaccine was used 
rather than the typhoid vaccine. After the treatment was instituted the vaccine 
was given daily for the first three days, then every other day and finally every third 
day. The minimum number of injections given was usually six; and the maximum, 
fourteen. If the temperature was below 102 F., the dose was doubled on the fol- 
lowing day. The doses were increased according to the severity of the reaction. 


The data for case 15 may serve as an example of those for the entire 
series. 

Fever.—The average rise in temperature for the twenty-three cases 
was to 105 F. Seven patients reacted with a rise in temperature to 


6 50 550 4.3 
12 75 Ae 54 44 95 12.6 a 
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106 F. plus. The chill occurred from one-half to one and one-half 
hours after the injection, and obvious discomfort was noted. In case 4 
the pulse rate dropped from 94 to 54 on the first day and to 48 on the 
second day. Evidence of extrasystole was also noted. Within ten days 
the bradycardia disappeared. In five cases there were nausea and vom- 
iting. The fever rose to its maximum within from one to one and a 
half hours after injection and lasted from three to five hours. 

Carbon Dioxide of the Blood—tThe carbon dioxide volume per cent 
of the blood was determined before and after the fever. This was 
sometimes estimated three or four times in each patient. In each instance 
the level of the carbon dioxide curve was lower after treatment than 
before. In case 11 of this series the curve was 23 volumes per cent. 
This was checked twice. It was noted that the higher the febrile reac- 
tion and the greater the amount of sweating, the lower the carbon diox- 
ide curve. 

Chlorides—The chlorides showed a decline, particularly in patients 
who had been treated for four or five days and had shown a severe 
reaction. This is very likely due to the fact that during sustained fevers 
a considerable amount of sodium chloride is withdrawn from the blood 
and tissues as a result of sweating. The blood chloride determinations 
were made on whole blood. It was found that the higher the pyrexia 
and the greater the amount of sweating, the lower the chlorides. 

Calcium.—The calcium content generally ranged from low normal 
to moderately low before the induction of fever. In one case, after 
eight injections of typhoid-paratyphoid vaccine the calcium level rose 
to 12.2 mg. per hundred cubic centimeters of blood. This was checked 
by different laboratories. 

Phosphorus—The phosphorus level was invariably slightly lower 
after four or five treatments. 

Spinal Fluid —Examination of the spinal fluid gave negative results 
for all the patients of the series. In one case, signs were referable to 
the central nervous system. An encephalogram was taken, but this gave 
negative findings. 

Blood Chemistry.—No alteration was noted in the urea nitrogen. 
There was a moderate increase in the nonprotein nitrogen after injec- 
tion, as compared with that of normal persons. The sugar also showed 
a slight increase in eight patients in which it was determined. 

Colloidal Gold.—Colloidal gold tests on eleven patients revealed no 
typical curve for chorea. 

Blood Pressure.—The blood pressure exhibited a moderate decline 
during the febrile period. The fall in the diastolic pressure was dis- 
proportionately greater than that in the systolic pressure. 
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Hydrogen Ion Concentration.—In only three patients was the py 
of the blood determined. The concentrations were 7.4, 7.45 and 7.6. 
There was a moderate rise in all three. 


CHOREA WITH PNEUMONIA 

A patient was admitted to the hospital with marked chorea. She had naso- 
pharyngitis on admission, which developed into pneumonia on the following day. 
On the third day after admission the temperature rose to 105 F., remaining at that 
level for six days. The chorea became much improved within nine days. She was 
free from nervous symptoms within fourteen days. One speculates as to whether 
this improvement following pneumonia was due to the chemical changes produced 
during the febrile period. 


Darrow and Hartmann,’® in summarizing the chemical changes in 
eight cases of pneumonia, concluded: 


There is a lowering of the concentration of chloride and bicarbonate, and since 
there is no compensatory increase in the nonelectrolyte, there is a decrease in the 
osmolar concentration. . . . The carbon dioxide absorption curve is low in 
pneumonia, and the lower level is due to (1) the temperature effect and (2) lower 
concentration ot base. 


FOLLOW-UP CASES 


Seventeen patients who had received phenylethyl-hydantoin were seen 
later. Eleven had had one or more recurrences. Carditis had developed 
in six. Twelve patients who had received typhoid-paratyphoid vaccine 
were followed. No recurrences were observed in all these patients, and 
there was no evidence of carditis. The patients of the typhoid-para- 
typhoid series were treated for sixteen months, while those given phenyl- 
ethyl-hydantoin were treated for three years. 


COMMENT 


An analysis of the series treated with phenylethyl-hydantoin and 
typhoid-paratyphoid vaccine revealed that there were spectacular benefits 
from phenylethyl-hydantoin in some cases, but in the majority of cases 
the average duration of the disease was twenty-four days. In eight cases 
the condition was unimproved. In one case the drug caused a fatality. 
One is justified, therefore, in characterizing this method as of ques- 
tionable value in the treatment of chorea. 


The results of treatment with typhoid-paratyphoid vaccine showed 
that this form of therapy is not dangerous, but it produces obvious dis- 
comfort—chills and fever—during the febrile period. However, the 
duration of treatment with this preparation was shorter by eight days 
than that with phenylethyl-hydantoin, the average duration being about 


3. Darrow, Dan, and Hartmann, Alexis: Chemical Changes Occurring in the 
Body as a Result of Certain Diseases, Am. J. Dis. Child. 37:323 (Feb.) 1921. 
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sixteen days. There were no recurrences of chorea in patients treated 
with typhoid-paratyphoid vaccine who were followed for one year, and 
it was noted that carditis, the most dangerous sequel of chorea, did not 
occur in those treated with this preparation during this period. It is, 
of course, too soon to make any sweeping conclusions as to the advan- 
tages of treatment with typhoid-paratyphoid vaccine. However, I 
believe that this ought to be the treatment of choice. In my series of 
cases the time required to arrest the symptoms of chorea was from two 
to three days longer than in the patients treated by Dr. Sutton. 

Speculating as to the factor responsible for the improvement in these 
cases, one is impressed by the chemical changes taking place during the 
febrile period when typhoid-paratyphoid vaccine is introduced. I noted 
a definite change in the acid-base equilibrium. There was invariably a 
low carbon dioxide content of the blood during the prolonged fever, 
with a low level for chlorides, a moderate raising of the calcium level 
and a lowering of the phosphorus level. It was noted in three cases that 
the px of the blood was slightly increased coincidentally with the lower- 
ing of the carbon dioxide content. Is this sudden shift in the acid-base 
equilibrium operative in the improvement, or is improvement due to the 
increase in calcium during the febrile period? Although there is a 
lowering of the carbon dioxide volume per cent and the chloride level, 
there is an increase in py. The bases are not lost, but are bound to the 
proteins, owing to the increase in py. There is probably a sudden shift 
to alkalinity. I quote Bischoff, Ullmann, Hill and Long* on hyper- 
thermia to confirm this hypothesis : 


Of all the changes taking place in the chemistry of the body following a gradual 
moderate rise in body temperature (37.0-39.4°) the one of fundamental importance 
is the loss of CO2 This has been pointed out before by others. Our data illus- 
trate this point very strikingly. The one effect which was the same in all the 
experiments was the rise in the blood pu. This, in connection with the other data, 
showed conclusively a lowered CO: tension of the blood. The other changes, which 
in some instances did not follow, were a result of the lowering of the COs tension. 
Thus, the pu of the urine remained unchanged or became more alkaline, the alkali 
reserve remained the same or increased, the inorganic phosphorus was unchanged 
or decreased, the calcium was unchanged or increased, the hemoglobin was more 
or less highly oxygenated. The change in the total CO: content of the blood is 
readily accounted for by the shift of base to the blood proteins due to the increase 
in pu. Since the alkali reserve of the blood remains the same or increases slightly, 
and since the pu of the urine as excreted is not more alkaline than the blood, there 
is little reason for believing that the body is attempting to compensate for the 
lowered CO: tension by lowering the alkali reserve. 


Diminution of the blood pressure was also noted during the febrile 
period. The pulse pressure fell disproportionately more than the sys- 
tolic pressure. 


4. Bischoff, Fritz; Ullmann, H. J.; Hill, Elsie, and Long, M. L.: J. Biol. 


Chem. 85:675, 1930. 
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Seventeen patients of the entire series treated with phenylethyl- 
hydantoin and typhoid-paratyphoid vaccine showed evidence of carditis 
on admission. Twenty-three patients of the entire series had had their 
tonsils removed. Eight showed roentgenographic evidence of sinus and 
antral involvement. All the patients treated with typhoid-paratyphoid 
vaccine gave a positive Widal reaction in all dilutions during their stay 
in the hospital. 


CONCLUSIONS 


From these observations it is concluded that typhoid-paratyphoid 
vaccine proved of greater value in the treatment of chorea than phenyl- 
ethyl-hydantoin for the following reasons: (1) harmlessness, (2) 
shorter time required for cure, (3) probable arrest of recurrences, 
(4) ease of administration, (5) significant lack of sequelae and (6) the 
occurrence of chemical changes during the febrile period. 


. 
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BACTERIAL FLORA OF FIRST SPECIMENS OF 
MECONIUM PASSED BY FIFTY NEW-BORN 
INFANTS 


IVAN C. HALL, Px.D. 
AND 
ELIZABETH O’TOOLE 
DENVER 


The main facts concerning the acquisition and character of the 
bacteria which are harbored in the human intestinal tract have been 
established and are documented in the work of Woodward,' Escherich,? 
Schild? Szego,* Tissier,>5 Herter® Mannaberg,’ Logan,* Kendall,’ 
Rettger and Cheplin,’® van der Reis ** and others. 

We know that the meconium is generally sterile at birth, that 
various bacteria appear in it within the first twenty-four hours of life, 
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that the flora of the first three or four days is complex, that simplifica- 
tion accompanies the establishment of normal lactation and nursing 
and the appearance of the characteristic milk stool, and continues as 
long as the nursing baby is in good health, that diversification in the 
flora accompanies intestinal disturbances during the nursing period 
and normally follows weaning and the substitution of a more varied diet, 
and that even in the adult a preponderance of lactose, in milk or other- 
wise, or of dextrin in the diet may again bring about a simplification 
of the intestinal flora in the direction of that shown by a healthy nursing 
infant. 

Microscopic examination of the feces reveals much that can be 
interpreted clinically, but exact knowledge requires meticulous cultural 
studies, both aerobic and anaerobic, with isolation and careful identifi- 
cation of pure cultures. After the first few days of life obligately 
anaerobic bacteria generally outnumber the aerobes, as Eggerth and 
Gagnon ** clearly showed, and unless highly specialized procedures are 
adopted for their detection the lack of correlation between microscopic 
and cultural examination is likely to be most perplexing. The quanti- 
tative and qualitative complexity of the intestinal flora is often such that 
no combination of methods now known gives true intestinal analysis. 
The bacteriologist merely determines the presence of certain predominat- 
ing micro-organisms the varied metabolic requirements of which happen 
to be met by the culture mediums used and the particular environmental 
conditions provided. We believe that there is still much to be learned 
concerning the ebb and flow of the intestinal flora and the taxonomic 
relationships and properties of the various species of bacteria involved. 

Our decision to reinvestigate the bacteriology of first specimens 
of meconium was determined by: (1) a curiosity as to the possible 
presence in meconium of sporulating bacilli, either aerobic or anaerobic, 
particularly of Bacillus tertius, which one of us (I. C. H.) with 
Matsumura,'* in 1924, found in four of eight specimens of feces 
from Japanese nurslings; (2) the observation of Burrage,’* in 1927, 
that only 62 per cent of the specimens of meconium first passed by 
nearly one hundred infants were sterile, and (3) the availability of 
improved anaerobic technics.*® 


12. Eggerth, A. H., and Gagnon, B. H.: The Bacterioides of Human Feces, J. 
Bact. 25:389, 1933. 

13. Hall, I. C., and Matsumura, K.: Recovery of Bacillus Tertius from Stools 
of Infants, J. Infect. Dis. 35:502, 1924. 

14. Burrage, S.: Bacteria in the Supposedly Sterile Meconium, J. Bact. 13:47, 
1927. 

15. Hall, I. C.: The Study of Obligately Anaerobic Bacteria, Society of 
American Bacteriologists, Manual of Methods for Pure Culture Study of Bacteria, 
ed. 2, 1932, Leaflet 3. 
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METHODS 


Sterile diapers were used in the maternity ward, and the nurses were instructed 
to bring to the laboratory as soon as possible each first specimen of meconium 
passed, wrapped in the diaper together with the baby’s name, hospital number and 
time that the specimen was collected. The baby’s sex, time of birth, weight at 
birth and periods elapsing after placental rupture were obtained later from the 
histories; the color, consistency, odor and amount of the specimen were noted on 
delivery to the laboratory. 

A large loop of each specimen was first suspended in sterile water sufficient to 
produce marked turbidity. A colorimetric determination of pa was then made, and 
two slides were prepared for microscopic examination, one stained with Loffler’s 
methylene blue and one by Gram’s method. 

A cultural examination was made for aerobes by streaking the primary suspen- 
sions on eosin methylene blue lactose agar plates and blood agar plates 
and for obligate anaerobes in dextrose broth constricted tubes and deep iron brain 
medium, following the technics described by one of us (I. C. H.).25 Every pos- 
sible micro-organism was isolated in pure culture and carefully identified by 
A Findex analyzer !© was used in tabulating the data. 


approved methods. 


OBSERVATIONS 


Microscopic——No bacteria could be recognized by either methylene 
blue or Gram’s stain in forty-seven specimens. Three specimens 
showed gram-positive cocci (Micrococcus candidus) ; one of the three 
also showed gram-negative rods (Bacterium coli) and another, large 
gram-positive rods (Bacillus Welchii). The three specimens which were 
microscopically positive came from babies 13, 26 and 17 hours old. No 
bacteria resembling Lactobacillus bifidus or Lactobacillus acidophilus 
were seen in any of the first specimens. Forty-five of the specimens 
came from babies less than 15 hours old, and only one showed micro- 
organisms in sufficient numbers to be detected microscopically. It is 
clear that as a rule microscopic examination of first specimens of 
meconium yields no positive information of value. 

Cultural—tThe cultural data are summarized in tables 1, 2 and 3. 

Of the fifty specimens, thirty-one proved sterile in all of the 
inoculated mediums, while nineteen contained bacteria. It may be 
significant as bearing on a possible criticism of our plan of securing 
specimens on sterile diapers instead of using the more approved methods 
of anal cannulation, that in all but four instances, when bacteria were 
recovered from any of the cultures from a specimen, the colonies were 
so numerous on the eosin methylene blue and blood agar plates 
as to leave no doubt regarding their actual presence in relatively large 
numbers in the specimen itself. There were only four specimens in 
which the bacteria found might be interpreted as being present in such 
small numbers as to require enrichment for their demonstration. The 


16. Made by the Findex Company, 49 East Wells St., Milwaukee. 
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organisms recovered in these enriched cultures but not found on plates 
streaked directly from fresh suspensions were Micrococcus epidermidis, 
Micrococcus albus and Micrococcus ureae. 

It seems unlikely also that the organism found in such large numbers 
in fifteen specimens can be interpreted to represent contaminations from 
the exterior. In any event the actual percentage of total positive results 
closely approximates those of Burrage,'* who used the same method 
of collection. 

Micrococci were found in fifteen specimens and were represented 
by four species, all white: M. albus, M. candidus, M. epidermidis and M. 
ureae, according to Hucker’s classification. It is interesting to note that 
no streptococci were encountered, in spite of Dudgeon and Jewesbury’s 


TasL_e 1.—Relation of Bacterial Observations on Fifty First Specimens of 
Meconium to Period Elapsing Between Rupture of the Placental 
Membrane and Birth 


Total Hours 
Number - 
of lor lto 5to 10to 2to 30to No 

20 30 


Bacterial Observations Specimens Less 10 40 Record 
Sterile 11 4 0 


Micrococcus (albus, candidus, epi- 
dermidis, ureae) 15 0 


Bacterium (coli, aerogenes, para- 
typhosum B) 


Bacillus Welchii 
Total number of specimens........ 
Percentage of sterile specimens.... 62 


1 


demonstration of streptococci in forty-nine of one hundred samples 
of human milk.*? 

Bact. coli was represented in six specimens, Bacterium aerogenes 
in one and Bacterium paratyphosum B (!) in one, the last two being 
separately associated with Bact. coli. 

The finding of Bact. paratyphosum B in a first specimen of meconium 
was so unusual that we were led into considerable speculation as to its 
origin and its significance. The baby was a normal girl, weighing 5 
pounds and 4 ounces (2.381 Gm.). There was no record of the time 
at which placental rupture occurred in the mother. The first specimen 
of meconium passed measured only 5 cc., was black and mucoid and 
was secured twenty-six hours after birth. It had a py of 6.2, and 
contained in addition to Bact. paratyphosum B, Bact. coli and M. 
candidus. Reexamination of the feces on the ninth day for aerobes 
again gave the same findings. The baby showed no unfavorable 


17. Dudgeon, L. S., and Jewesbury, R. C.: The Bacteriology of Human Milk, 
J. Hyg. 23:64, 1924. 
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symptoms and was presumably immune. The mother was likewise well 
and the presence of Bact. paratyphosum could not be demonstrated 
in a single examination of her normal feces. Her blood serum likewise 
failed to agglutinate the culture of Bact. paratyphosum B recovered 
from the baby’s stools in serum dilutions of 1:20, 1: 200 and 1: 2,000. 

B. Welchii was found once, in the scanty, black, mucoid meconium 
passed by an 8 pound (3,628 Gm.) girl, 17 hours old, born within 
an hour of the placental rupture. B. Welchii was associated with Bact. 
aerogenes and Bact. coli. The fact that large gram-positive rods 
resembling B. Welchii were seen in the direct microscopic examination 
of this specimen practically precludes the possibility of accidental con- 


TaB_eE 2.—Relation of Bacterial Observations on Fifty First Specimens of 
Meconium to Sex, Weight and Age of Infants 


Sex 


Approximate Weight Ages in Hours 
in Pounds 


~ 
° 
$8 
Bacterial Observations 8 8 8 8B 
£ Eo 2 & 2 3 
GOT sidtastiscadsovetrcasetens 31 16 15 3 3 14 6 5 7 18 5 1 0 0 
Micrococcus (albus, candidus, 
epidermidis, ureae) .......... 15 10 0 1 2 9 3 1 5 6 2 0 1 
Bacterium (coli, aerogenes, 
paratyphosum B) ............ 6 0 0 1 0 1 
Total number of specimens.... 50 2% 24 3 617 14 9 8 2% 12 4 0 1 
Percentage of sterile specimens 62 61 62 100 50 82 40 55 87 72 41 2 OO 0 


tamination. No other sporulating bacilli were isolated in the entire 
series. 


THE RELATION OF VARIOUS FACTORS TO THE STERILITY OF 
MECONIUM 


Period from Placental Rupture to Birth—The time of placental 
rupture was recorded in thirty-five cases. Of these, twenty-two speci- 
mens (63 per cent) were sterile, while nine (60 per cent) of fifteen 
unrecorded specimens were sterile. In thirty instances placental rupture 
was followed by birth within ten hours; twenty (66 24 per cent) of 
these resulted in sterile meconiums. In five instances placental rupture 
was followed by birth in from ten to thirty-nine hours; only two (40 
per cent) of these resulted in sterile meconium, but the number of 
delayed births is obviously too small to justify conclusions. No definite 
relation between the placental rupture and the sterility of the first 
specimen of meconium was proved. 
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Sex.—Twenty-six of the specimens came from male and twenty- 
four from female babies. Of the former, sixteen specimens (61 per 
cent) were sterile; of the latter, fifteen (62 per cent). Thus, there was 
no correlation with sex. 

Weight and Age.—Although the percentage of sterile specimens from 
babies of different weights varied greatly, it is impossible to consider that 
there was any regular correlation. Sixteen per cent of the babies 
passed the first specimen of meconium before they were 5 hours old, 
50 per cent between the fifth and the tenth hour, 8 per cent between 
the fifteenth and twentieth hour and 2 per cent as late as the twenty- 
sixth hour. Since it is customary in our hospital to put the babies 
to the breast about ten hours after birth, thirty-three of the specimens 


TABLE 3.—Relation of Bacterial Observations in Fifty First Specimens of 
Meconium to Amount of Specimen, Color, Consistency and pu 


Amount in 
Cubic Centimeters 


5 10 15 2 


Total No. of 
Specimens 
Mucoid 


Bacterial Observations 
Sterile 
Micrococcus (albus, candidus, 
epidermidis, ureae) 15 g 0 


Bacterium (coli, 
paratyphosum B) 6 0 


Bacillus Welchii 0 0 
Total number of specimens.... 50 4 
Percentage of sterile specimens 62 53 100 
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were secured before feeding began. Twenty-five (76 per cent) speci- 
mens were sterile, but perhaps the corollary is more interesting ; 24 per 
cent contained bacteria. 

As would be expected, age seemed to be the most striking factor 
in the sterility of the first meconium passed, because there was a 
gradually decreasing percentage of sterile specimens from five to twenty 
hours after birth. No sterile specimens were secured after twenty 
hours; but since only one specimen was passed that late it is perhaps 
only a coincidence that it contained Bact. paratyphosum B. 

Amount of Specimens.—Twenty-five of the fifty specimens were 
approximately 10 cc.; 64 per cent of these were sterile. All four of 
the specimens measuring 20 cc. were sterile, but the fact is probably 
not significant. There was no correlation between the amount of the 
specimens and the age of the baby. 

Color of Specimens.—Thirty-two specimens were nearly black, 
eight were green and ten were brown. Eighty per cent of the brown 
specimens were sterile. 
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Consistency.—Thirty-eight specimens were received in a moist con- 
dition; twelve were nearly dry. The percentage (68) of sterile speci- 
mens among the former was above the average of 62 for the series; 
that of the latter (42) was distinctly below. 

All of the dry specimens were small in amount, i. e., less than 
10 cc., and 75 per cent of them were less than 5 cc. 

Hydrogen Ion Concentration—The py values ranged from 6 to 6.6, 
with the mode at 6.2 given by twenty-six of the total number tested ; 
eleven gave a value of 6, eleven 6.4 and only two 6.6. Although both 
the last two were sterile their number is too small to regard as signifi- 
cant, and the percentage of sterile samples in the other acidities closely 
approximated that for the whole series. 

At the time our data were obtained we were not familiar with the 
technic of dialysis proposed by Tisdall and Brown'* and used by 
Norton and Shohl,'® who found an average py of 6.08 for fourteen 
specimens of meconium passed the first day, with a range from 5.7 
to 6.3. The results of Norton and Shohl are interesting in showing the 
progressive increase in acidity to a py of 4.88 on the tenth day. 


CONCLUSIONS 


1. About 94 per cent of the first specimens of meconium passed 
by infants fail to show bacteria on microscopic examination. 

2. Bacteria may be demonstrated microscopically occasionally (6 
per cent) in first specimens of meconium passed twelve hours after 
birth. 

3. About 38 per cent of the first specimens of meconium may be 
demonstrated culturally to contain aerobic bacteria. Although only 
13 per cent of the specimens passed during the first five hours contain 
bacteria, the percentage rises rapidly to 100 per cent during the first 
twenty-four hours of life. 

4. The predominating bacteria are white micrococci and Bact. coli; 
sporulating bacilli and streptococci are rare. 

5. Bact. paratyphosum B and B. Welchii were found once in fifty 
first specimens. 

6. No relation between the rupture of the placental membranes and 
the presence or absence of bacteria in first specimens has been proved. 

7. The hydrogen ion concentration of first specimens of meconium 
varies between 10~* and 10~*°. 


18. Tisdall, F. F., and Brown, A.: Studies on the Acidity (Hydrogen Ion 
Concentration) of Infants’ Stools, Am. J. Dis. Child. 27:312 (April) 1924. 

19. Norton, R. C., and Shohl, A. T.: Hydrogen Ion Concentration of the 
Stools of New-Born Infants, Am. J. Dis. Child. 32:183 (Aug.) 1926. 


MILK INTOXICATION 


SO-CALLED BREAST 


TOSHIWO TANAKA, M.D. 


JAPAN 


YAMAGUCHI, 


There are many cases of infantile beriberi (kakke) in Japan. In 
most instances the mother of the afflicted infant has beriberi. However, 
sometimes the mother is healthy (concealed beriberi). Ito observed such 
a case in which the mother did not have beriberi and called the condition 
“mother’s milk intoxication.” But he afterward changed this name to 
“breast milk intoxication” because he saw cases in babies who were 
nourished with the milk of wetnurses. 

After many heated discussions at their annual meetings most of the 
Japanese pediatricians came to believe in the existence of concealed 
beriberi. There is no means of recognizing concealed beriberi, however, 
except by experiments on infants. So it was decided to allow the 
name “breast milk intoxication” with a prefix ‘‘so-called.” 

So-called breast milk intoxication is seen only in breast-fed infants. 
li the baby discontinues the breast milk that is causing the disturbance 
and takes another food (such as cow’s milk, condensed milk or the 
milk of a healthy nurse), it recovers in a short time. Therefore, the 
milk of the mother or nurse must contain something that causes 
the infant to become sick or must lack some food property necessary for 


proper growth. 

In 1913, Segawa reported an_ interesting case in which 
nervous symptoms in a breast-fed infant disappeared when mixed 
feedings were given. The mother of the patient did not have beriberi; 
so Segawa was of the opinion that in addition to infantile beriberi 
there is another disease of infants due to breast feeding. This was 
the first case reported of what is now termed so-called breast milk 
intoxication.’ The nervous symptoms vanished quickly when the mother 
ceased to nourish the baby with her breast milk and reappeared when 
the milk of the mother was again used. Segawa concluded, therefore, 
that the cause of the sickness must lie in the breast milk but that the 
malady is not the same as infantile beriberi. In time the name so-called 
breast milk intoxication was used only in cases like that of Segawa. 


From the Yamaguchi Red Cross Hospital, Department of Pediatrics. 
The clinical part of this study was done mainly in the section of pediatrics 
(Prof. S. Ito, director) of the Kyushu Imperial University. The histologic studies 
were made in the Kwangtung Government Hospital in Port Arthur. 
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Karasawa examined sections from a case of so-called breast milk 
intoxication for the first time in 1917, but he was unable to find patho- 
logic changes in the brain. 

In the same year Inaba insisted that although cardiac disturbances 
are the important symptoms of infantile beriberi, the nervous mani- 
festations which are the characteristic symptoms of so-called breast 
milk intoxication may also be seen in infantile beriberi and are not 
incompatible with that diagnosis. He referred to Ikeda’s case, which 
showed distinct alteration of the cerebrospinal fluid. He expressed the 
belief that the paralytic signs of so-called breast milk intoxication may 
be peripheral. 

In 1918 Karasawa reported pathologic observations in two cases 
of so-called breast milk intoxication. In the first case the important 
gross changes were fatty degeneration and brown pigmentation of the 
heart, liver and kidneys and hyperemia of the leptomeninges ; sections 
stained with hematoxylin and eosin showed slight microscopic hemor- 
rhages around the blood vessels, cellular infiltration of the leptomeninges, 
slighter cellular infiltration of the brain and general fatty degeneration 
of the liver. In the second case he noted hyperemia of the leptomeninges, 
central fatty degeneration of the liver and catarrhal irritation of the 
stomach and intestines. 

Because of the rapidity of recovery from so-called breast milk 
intoxication when the patients are given vitamin B, Toyoda thought 
that the cause of this sickness was the same as that of infantile 
beriberi. 

In 1922 I observed a typical case of so-called breast milk intoxi- 
cation and concluded that the condition must be pontile encephalitis 
because the patient had cross-paralysis and other general symptoms 
of involvement of the brain. Afterward I observed many cases and 
found instances of this disease in association with polioencephalitis 
haemorrhagica superior (and inferior) acuta (C. Wernicke) on the 
basis of clinical observation. Unfortunately I had no chance to examine 
sections for some time, since the disease is seldom fatal. However, in 
1929 I had a case, to be reported in this paper in which the patient 
died after a few days’ illness. The parent allowed me to dissect only 
the brain, which I examined carefully, especially the pons, medulla 
oblongata and lamina quadrigemina, which I[ cut serially. The results 
of examination verified my clinical diagnosis. 


ETIOLOGY 


There are two opinions as to the etiology of so-called breast milk 
intoxication: (1) that the cause is the same as that of infantile beriberi, 
the condition being a new, cerebral type of infantile beriberi, and (2) 
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that there is an unknown, independent cause, the condition being a 
new, independent disease. According to both theories, however, the 
breast milk which the baby takes is responsible for the illness. 

It is interesting that in most instances infantile beriberi is found 
in babies about 2 months old whereas so-called breast milk intoxi- 
cation usually occurs at the age of dentition (about 7 months). 

The following tabulation will show this relation : 


No. of Cases 


Age, Months 


Total 


Reports of cases have come from every part of Japan (Japan 
proper, Shikoku, Kyushu, Hokushu, Chosen and Formosa) and from 
Kwangtung and Manchuria, where Japanese live. 


SYMPTOMATOLOGY 


The first manifestations are dyspeptic symptoms, such as green diar- 
rhea and vomiting, which occur before the characteristic nervous signs 
appear. So it is difficult in the beginning to distinguish between simple 
dyspepsia and this malady. The baby becomes irritable and pale. Seldom 
do the cerebral symptoms attack the child without prodromal dyspeptic 
signs. The dyspeptic period is of variable duration, sometimes a few 
days and sometimes more than a month. Following the dyspeptic stage 
general cerebral symptoms appear, such as irritability or dulness, 
uneasiness, poor concentration, disturbed sleep and — sopor. 
Disorders of consciousness are always seen, but they are not so distinct 
before convulsions take place, so that even the mother does not notice 
them. The expression of the face and eyes becomes dull. Motion 
of the eyes is slow and infrequent, and ptosis is almost constantly 
seen. The baby forgets to cry and to smile, but abnormal laughing, 
such as menacing laugh, often occurs. If lactation has ceased, all these 
symptoms quickly disappear, but if not, the baby shows further mani- 
festations, such as abnormal position of the eyeballs, sopor, flopping 
of the upper or lower limbs, choreic athetotic motions of the arms or 
motions like those made in washing the face or in searching for some- 
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thing about the pillow. Nystagmus of various types also appears. 
Finally the patient is seized with convulsions, which usually involve the 
whole body. After the convulsions consciousness becomes more or less 
obscured and many sorts of paralysis appear, such as cross-paralysis 
of several parts, monoplegia of nerves of the brain or hemiplegia. 

Disturbance of static tonicity is the most important and constant 
symptom, being present in all cases from the onset to the termination 
of the sickness, with decrease of muscle tonus of the whole body and 
ataxia. The patient cannot sit, crawl or even hold up the head. 


In most cases the patellar tendon reflex is weakened, but frequently 
this reflex suddenly becomes strong again. Voluntary movement becomes 
unskilful, the patient’s condition being reduced to that of a new-born 
infant; for example, he cannot hold up the head or grasp toys or a 
person at will. Local convulsions or tremors often occur. ‘There are 


frequently characteristic movements expressive of irritation, such as 
flopping the limbs or rotating the body around the neck, with strong 
opisthotonos sustaining the whole body at the neck and the heels. These 
symptoms are not so characteristic as many authors state; they are not 
observed as frequently as disturbance of static tonicity, decrease of 
muscle tonus and ataxia and do not always occur even in advanced 
cases. Disturbance of sight is present in many cases, as well as axial 
optic neuritis. 

Of the many symptoms which have been mentioned, paralysis of the 
outer muscles of the eyes, disturbance of static tonicity, expression 
and consciousness and decrease of muscle tonus (in the beginning) are 
the most important. And in all cases the disturbance of static tonicity 
is the last symptom to disappear. 


REPORT OF A CASE 


History —Y. T., a boy, aged 5% months, was admitted to the Kwangtung 
Government Hospital in Port Arthur with chief complaints of weakness and 
sweating. 

The baby was the first son of a mother who had suffered from nephritis for 
one month and was not yet well. She was pale but had no signs of beriberi. The 
baby was nourished with mother’s milk only. Dentition and walking had not 
begun. The child had been vaccinated. The mental and physical development 
were almost normal. 

The past history had no bearing on the present illness. 

On the day before admission the baby became weak; the body was soft, and 
there was excessive sweating. He could not support his head firmly and forgot to 
smile and cry. The temperature was 37.1 C. (98.8 F.). The urine and stool were 
normal. 

On August 20, physical examination revealed a rather poorly developed 
and poorly nourished child. The head circumference was 41.2 cm.; the chest 
circumference, 36.8 cm.; the height, 64 cm., and the weight, over 5,000 Gm. The 
fontanels were slightly wider open than is normal. The expression of the face 
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and eyes was dull. The eyelids were ptotic. Movement of the eyeballs was slug- 
gish in all directions. The child was pale, the throat was slightly red and the 
tongue had a white coating. He could not support his head firmly. There were 
moderate sudamina on the occiput. The cardiac rate was increased. The boundary 
of dulness of the heart could not be determined owing to meteorism. The abdo- 
men was swollen and tympanitic. Consciousness was a little disturbed, the state 
resembling that of a drunken man. The knee tendon reflexes were increased; the 
cremasteric reflex was positive. It was not determined whether or not the baby 


had disturbance of sensibility. 


Fig. 1—Low power photomicrograph (hematoxylin and eosin stain) of a sec- 
tion of the oculomotor nucleus, showing hypertrophy of the walls of the blood 
vessels, perivascular of blood vessels: indicates 
a perivascular ring formation wt leeding and hypertrophy of the blood vessels ; 
b shows the location of the area shown in figure 2. 


Examination of the eyes (by Dr. T. Miyashita of the eye clinic) revealed: 
moderate ptosis; moderate paralysis of the external rectus muscles; slight paralysis 
of the superior and inferior rectus muscles; slight paralysis of all other external 
muscles of the eyes; slight sensible disturbance of the corneas; an almost normal 
background of the eyes (although accurate examination could not be made because 
the baby would not fix his eyes). 

I allowed the patient to continue to take breast milk and to be taken home, 
giving him oryzanin and medicine for the relief of the cardiac disturbance. 

On August 21, the child was again admitted to the hospital, owing to sudden 
convulsions, which took place at 4 p. m. He was comatose. After admission 
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general convulsions took place continually. All the limbs were rigid, and the eyes 
were shut and difficult to open. Respiration was irregular. He moaned a great 
deal when the convulsions became stronger. The knee tendon reflexes increased. 
The heart rate was very slow. The fontanels were normal. At 7: 50 p. m. he flopped 
the right upper limb. The left upper limb was rigid. The lower limbs were 
movable but somewhat stiff. 

On August 22 the observations of the doctor in attendance before death were 
as follows: Although cardiac function was good, respiration was irregular and 
inspiration deep. The end of the tongue was slightly cyanotic. When convulsions 


Fig. 2—High power photomicrograph of the area designated by } in figure 1: 
a indicates bleeding; b, the lumen of a blood vessel; c, nerve cells, which show 
degeneration and seem shadow-like and structureless. 


became strong, the eyes and the mouth could not be opened. The knee tendon 
reflex was strong, and the Babinski sign was positive. In the meantime convul- 
sions of the masseter muscles took place, and slight opisthotonos was seen. The 
cardiac function was better for a little while on artificial respiration and was 
regular, but it gradually became weak and at last stopped during a strong attack 
of convulsions at 6: 30 a. m. on August 23. 

Gross Postmortem Examination (performed by Dr. M. Otsuki).—The parent 
allowed necropsy to be performed only on the brain. The chief changes noted 
were hyperemia and edema of the meninges and hyperemia of the nuclei, the corpus 
striatum and the optic thalamus. 

The leptomeninges and the hemispheres of the brain were hyperemic and 
edematous but not discolored. The leptomeninges of the base of the brain were 
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also hyperemic and edematous, especially at the optic commissure, but were not 
discolored. The gyri of the hemispheres were narrow and deep. The medullar 
substance was normally hard. The breadth of the lateral ventricles was normal. 
The choroid plexus and the ependyma were hyperemic. There were many bloody 
points on the section of medulla, especially in the nuclei, but no hemorrhages. 
The boundary between the white and the gray substance of the brain was distinct. 
The third and fourth ventricles were macroscopically normal. The cerebellum, 
pons and medulla oblongata were macroscopically normal. The leptomeninges in 
the region of the medulla oblongata and the spinal cord were extremely hyperemic. 


Fig. 3.—Low power photomicrograph (hematoxylin and eosin stain) of a section 
from the median part of the chief motor nucleus of the trigeminal nerve, showing 
new-formation and hypertrophy of blood vessels: a indicates a part of the tri- 
geminal nerve; b, the aquaeductus Sylvii. 


Histologic Examination—The brain was put into a dilute solution of formal- 
dehyde (1:10). Blocks from various parts after being infiltrated with the 
formaldehyde were well washed with running water and put into pyroxylin, after 
which they were dehydrated in alcohol and cut. The usual hematoxylin-eosin stain 
was used for general examination, and Nissl’s stain was employed for the observa- 
tion of changes in the nerve cells. 

From the medulla oblongata to the superior colliculi the brain was cut in 
serial sections 20 microns thick, and every tenth section was studied. 

The anterior horn of the cervical portion of the spinal cord was hyperemic, and 
the blood vessels were widened. In some of the sections a few hemorrhages were 
noted. The spinal meninges were slightly hyperemic. 
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Fresh hemorrhages were observed in a small area in the substantia reticularis 
of the medulla oblongata, ventral from the hypoglossal nucleus and lateral from 
the nucleus ambiguus, not far from the point where the lateral bulbothalamic tract 
comes out from the fasciculi of Burdach and Gowers. The ground substance of 
the hypoglossal nucleus was spongy and loose. In an area lateral from the 


hypoglossal nucleus and under the wall of the fourth ventricle there were many 


newly formed capillaries, and the endothelial cells of the walls of the blood vessels 
had dark-stained nuclei rich in chromatin and were hypertrophied. These changes 
gradually became slighter in the caudal direction until finally the substantia reticu- 


Fig. 4.—Low power photomicrograph (hematoxylin and eosin stain) of a section 
in which the vagoglossopharyngeal nucleus lies, showing new-formation of blood 
vessels, hypertrophy and hyperplasia of the endothelial cells: a indicates a peri- 
vascular hemorrhage; b, a newly built vessel. 


laris showed only hyperemia and hemorrhages. In the cranial direction, the 
changes became more and more intense, and the vestibular nucleus showed evi- 
dence of much injury. The nerve cells of the nucleus were swollen and round, 
the nucleoli had disappeared, all the nuclei were atrophied and few Niss! bodies 
could be seen. 

Extending from the caudal border of the hypoglossal nucleus inflammation was 
noted in a group of structures including the motor and sensory nuclei of the 
vagus and glossopharyngeal nerves, the posterior longitudinal fasciculus, Deiters’ 
nucleus, the nucleus of the middle vestibular nerve and the nucleus intercalatus. 
There was prominent new formation of capillaries as well as hypertrophy and 


1294. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


hyperplasia of the endothelial cells of the vascular walls. Hemorrhages and hyper- 
emia were distinct. 

The nerve cells of the motor nucleus of the vagus and glossopharyngeal nerves 
were swollen; the nuclei were shrunken and irregular in form and their position 
in the protoplasm was not normal; the nucleoli had disappeared. The cells had 
become eosinophilic. The Nissl bodies had almost disappeared, but some remained, 
irregularly distributed in the borders of the cell bodies. Where injury was most 
severe, the nerve cells were shadow-like and tended to disappear. The sensory 
nucleus of the vagus and glossopharyngeal nerves had suffered less than the motor 
nucleus, and shadow-like cells were not seen. 


Fig. 5.—Low power photomicrograph (hematoxylin and eosin stain) of a sec- 
tion of the corpus striatum, showing perivascular hemorrhages. 


The center of this inflammatory area was the motor vagoglossopharyngeal 
nucleus, and the farther one progressed from this center, the less intense was the 
injury. 

The vestibular nucleus had also undergone extensive injury. The median ves- 
tibular nucleus had suffered more than the lateral and spinal nuclei. Some of 
the nerve cells of the median nucleus were swollen or broken, and others had 
become shadow-like or had disappeared. There were many cells with indistinct 
structure and shrunken nuclei. In those cells, although the nuclei were distinctly 
stained, the Nissl bodies had disappeared. Newly formed capillaries and hyperplasia 
and hypertrophy of the endothelial cells of the vascular walls were observed, as 
in the vagoglossopharyngeal nucleus. There were hemorrhages around the vessels. 
The ground substance was loose and devastated, but not so markedly as in the 
vagoglossopharyngeal nucleus. 
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The substantia reticularis, the hypoglossal nucleus, the eminentia teres, the 
nucleus intercalatus, the nucleus alae cinereae and the nucleus of the spinal root 
of the trigeminal nerve suffered almost the same grade of injury. However, this 
injury did not continue as far as the abducens nucleus. 

The changes in the abducens nucleus were not so distinct as those just 
described. There were a few hemorrhages and some hyperemia. There was slight 
cellular infiltration around some of the blood vessels. The ground substance was 
loose in places. Almost all of the nerve cells were intact, but some of them were 
swollen and showed shrunken nuclei and disappearance of the nucleoli. In some 
sections many of the nucleoli had disappeared, the nuclei were shrunken, the form 
of the cells was destroyed and they were eosinophilic. The nuclei were not in 
their normal position but stood on the edges of the cell bodies, and the Nissl 
corpuscles gathered irregularly on the borders of the cell bodies. In general, the 
pericellular spaces were broad. 

The substantia reticularis around the abducens nucleus, especially near the 
chief motor nucleus of the trigeminal nerve, showed much new formation of 
capillaries and hypertrophy and hyperplasia of the endothelial cells of the blood 
vessels. There were many hemorrhages. The nerve cells of the lateral and median 
vestibular nuclei had suffered a good deal of injury. Many of them were swollen, 
and the Nissl corpuscles gathered on the borders of the cell bodies. The nucleoli 
had disappeared, and the cell bodies had become homogeneous and were irregular 
in form. Here and there in the pyramids were a few hemorrhages and hypertrophy 
and hyperplasia of the endothelial cells of the blood vessels. 

The nucleus of the facial nerve was intact. However, in the meninges around 
the exit of the nerve there was a fairly wide hemorrhagic area, and considerable 
bleeding was seen in the fibers of the nerve after it had circled the abducens nucleus 
and as it passed the substantia reticularis. Moreover, hemorrhage was seen in 
the tectospinal tract in the sections in which the facial nerve lay. 

Along the chief motor nucleus of the trigeminal nerve from the joining of the 
brachia conjunctiva to the aqueduct of Sylvius, especially mediad from this nucleus, 
there was much formation of new capillaries as well as hyperplasia and hyper- 
trophy of the endothelial cells of the blood vessels and hemorrhage. The changes 
were distinct near the oculomotor nucleus. 

The motor nucleus of the trigeminal nerve was not so much damaged, but near 
the center of inflammation many of the nerve cells were swollen, the nuclei were 
shrunken, the nucleoli had disappeared, the nuclei did not lie in the center of the 
cells, and the cells were eosinophilic. Inflammation spread from this area over 
the joining of the brachia conjunctiva ventral to the lemniscus, and in some sections 
to the nucleus lemnisci lateralis. The superior olivary nucleus lies in this area 
and was affected by this inflammation but did not suffer much injury. Many of 
the nerve cells were swollen; the nuclei were shrunken, and some of the nucleoli 
had disappeared. In many of the cells the Nissl corpuscles gathered in the border 
of the cell body, and in some these corpuscles were not observed. Caudad from 
the motor nucleus of the trigeminal nerve and in and outside of the tegmentum 
there was a small area of hemorrhage and hyperemia. 

In the lamina quadrigemina there was considerable formation of new capillaries 
as well as hyperplasia of the endothelial cells of the blood vessels and slight hemor- 
rhage at the base of the inferior colliculi. These changes gradually became 
slighter toward the dorsal surface. The superior colliculi showed the same changes, 
though to a greater extent. Most of the nerve cells were eosinophilic, their nuclei 
were shrunken and the nucleoli had disappeared. Inflammation spread laterally 
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from this area to the brachia conjunctiva. However, the center of inflammation 
in this region was the oculomotor nucleus. 

The trochlear nucleus was the center of a small area of inflammation. As in 
the other inflammatory areas, there were new-formed capillaries as well as hyper- 
plasia and hypertrophy of the endothelial cells of the blood vessels. There were 
some nerve cells in which the protoplasm could not be differentiated from the 
ground substance. Even in the cells in which the nucleus was distinct the nucle- 
olus had disappeared and the nucleus was at the edge of the cell body. It is 
curious that there was no hemorrhage. The nucleus dorsalis tegmenti accessorius 
and the nucleus lateralis aquaeducti, which lie near the trochlear nucleus, were 
involved by the inflammation, but the damage to these nuclei was much slighter 
than that to the trochlear nucleus. There were a few hemorrhages in and about 
the posterior longitudinal fasciculus. The damage to the trochlear nucleus was 
fairly severe. 

The oculomotor nucleus was the most severely damaged of all the structures 
examined. The ground substance was very loose. Where the injury was worst, 
the nerve cells could not be seen under low power magnification; with high power 
magnification they became visible but were seen with difficulty, resembling shadows 
of cells. The nuclei were shrunken; they had lost their round form and were 
irregular and had moved to the borders of the cells. The cells had lost their 
original form and had become irregular and swollen. It was difficult to differen- 
tiate the ground substance from the cell protoplasm. The nerve cells which had 
suffered only slight injury were edematous, swollen and round. The dorsal nucleus 
was more markedly affected than the ventral nucleus. Half of the nerve cells 
of the dorsal nucleus had lost their nucleoli, while most of the cells in the ventral 
nucleus retained their nucleoli. Nissl’s corpuscles had disappeared in the cells of 
the dorsal nucleus but were seen in some of those of the ventral nucleus, gathered 
on the edges of the cell bodies. Formation of new capillaries was distinct. The 
nuclei of the epithelial cells of the blood vessels stained deeply and showed hyper- 
trophy and hyperplasia. The lumens of some of the blood vessels were irregular 
and tortuous. Such changes in the blood vessels were seen near the wall of the 
fourth ventricle. Hemorrhages were distinct and were observed about almost 
all of the vessels. 

Inflammation extended dorsally from this area to the corpora quadrigemina, 
ventrally to the thalamo-olivary tract and laterally to the tectospinal tract. The 
changes in the posterior longitudinal fasciculus were pronounced. The pes pedun- 
culi, locus niger and red nucleus were also involved, though not markedly. They 
showed hypertrophy and hyperplasia of the endothelial cells of the blood vessels 
and occasional slight hemorrhages. 

The corpus striatum showed many hemorrhages and much hyperemia. In the 
optic thalamus hyperemia was as distinct as in other areas, and in some sections 
there were a few hemorrhages. The caput nuclei caudati showed no distinct 
changes. In the dentate nucleus and several other parts of the cerebellum (the 
tonsilla cerebelli, the superior and inferior semilunar lobules, the anterior and 
posterior portions of the quadrangular lobe and the vermis), there were a few 
small hemorrhages and much hyperemia in the marrow and in the meninges. The 
dentate nucleus was pale, and its ground substance was loose. 

In the upper part of the cortex of the sylvian fossa, the meninges were markedly 
edematous, and the tissues were swollen. The parenchyma of the cortex was 
extremely hyperemic, and in the marrow also there were many hyperemic areas. 
There was much edema around some of the vessels. In the lower part of the 
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cortex of the sylvian fossa, a slight degree of hyperemia was seen in the marrow, 
but none was noted in the gray substance. 

In the superior frontal gyrus there was hyperemia in some parts of the marrow 
substance but none in the gray substance. The changes in the meninges were the 
same as those in the upper part of the cortex of the sylvian fossa. In the inferior 
frontal gyrus the changes in the meninges were similar. Some of the vessels were 
edematous. 

In the motor speech center of the cortex the meninges were extremely hyper- 
emic, and a few hemorrhages were seen. In the sensory speech center the men- 
inges were markedly edematous in places, where as usual there was also much 
hyperemia. There was slight hyperemia in the marrow. In the optic center the 
meninges and the marrow were hyperemic. 

The cornu ammonis was only slightly hyperemic. 

The choroid plexus was extremely hyperemic, and some hemorrhagic areas 
were seen. 

Summary of Histologic Observations —The oculomotor nucleus, the nucleus of 
the trochlear nerve, the median side of the chief motor nucleus of the trigeminal 
nerve and the vagoglossopharyngeal nucleus were the centers of inflammation, 
where hyperemia and hemorrhage were pronounced. The changes of the oculo- 
motor nucleus were the most severe; next in intensity were those of the median 
side of the chief motor nucleus of the trigeminal nerve, and next those of the vago- 
glossopharyngeal nucleus. The inflammation was not limited to these nuclei but 
spread to the neighboring areas, such as the substantia reticularis, the posterior 
longitudinal fasciculus, the medial lemniscus, the corpora quadrigemina and the 
motor nucleus of the trigeminal nerve. 


COM MENT 


Where the hemorrhage and hyperemia were extreme, the endothelial 
cells of the vascular walls were hypertrophied and hyperplastic, and 
newly formed capillaries appeared. The nuclei of such endothelial cells 
were rich in chromatin and stained deeply and distinctly. It seems, 
therefore, that the walls of the blood vessels had been injured before 
bleeding occurred and that the hemorrhage was the consequence of 
injury to the endothelial cells. The hemorrhage was almost all fresh 
and must have occurred shortly before death. It was probably the direct 
cause of death. The acute changes in the nerve cells must have occurred 
after the onset of the bleeding. It is of interest that the nuclei which 
were the center of inflammation were all situated near the wall of the 
fourth ventricle and that all of the nuclei which lay far from the 
ventricular wall were intact. The hemorrhage and hyperemia of 
the meninges, the choroid plexus and other parts of the brain were not 
the main changes but merely accessory manifestations. 


CONCLUSION 
The patient whose brain I examined presented a typical syndrome 
of so-called breast milk intoxication. Not only clinically but histo- 
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logically the condition was polioencephalitis haemorrhagica superior (or 
inferior) acuta (C. Wernicke). Therefore, according to these observa- 
tions, so-called breast milk intoxication is polioencephalitis haemorrhagica 
superior (or inferior) acuta. 
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Case Reports 


CONGENITAL ATRESIA’ OF THE ESOPHAGUS 
WITH TRACHEO-ESOPHAGEAL FISTULA 


ROBERT A. STRONG, M.D. 
AND 
HAROLD CUMMINS, Pux.D. 
NEW ORLEANS 


In reviewing the literature on congenital atresia of the esophagus, 
almost every author begins with Sir Morell Mackenzie’s' collection 
of 62 instances compiled in 1884 for the report of his own single case. 
According to Mackenzie, the first recorded case was that of Durston 
in 1670. In 1861, Hirschsprung ? collected 10 cases from the literature 
and reported 4 new cases. In 1913 and 1918, Brennemann * reported 
7 cases seen in a period of five years. In 1919, Plass* collected the 
reports of 136 cases of esophageal atresia. Since then, Rosenthal ° has 
assembled 85 additional cases, of which 61 were associated with tracheo- 
esophageal fistula and 14 were cases of atresia occurring independently. 
In the 10 remaining cases the presence or absence of fistula was not 
established by autopsy, although the clinical findings pointed to its 
existence in the majority of the instances as well as to the presence 
of atresia in all. Rosenthal reported 8 cases, raising the total found 
at the time of his paper (1931) to 255 cases in which congenital esophag- 
eal atresia was definitely established. In 215 of these cases a tracheo- 
esophageal fistula was present, and in 40 it was definitely absent. Since 
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the cases described by Rosenthal, others have been reported by Impera- 
tori,® Soer,’ Sussman,* Graham,” Thompson,'® Bohrer?! and Trump.*? 
This brings the apparent total to 262, and since seeing the case reported 
here in October, 1931, there have been 4 other cases in the city of New 
Orleans, which so far as we know have not yet been recorded. 

This, however, cannot be taken as the number of cases that have 
occurred, for it is obvious that many recognized cases have not been 
reported, and there can be no doubt that some have been overlooked. 

Shukowsky and Baron '* reported a case in 1912 as the only one 
which they had seen in a hospital experience with 50,000 new-born 
infants. Cautley '* mentioned that his case, in 1917, was the first that 
he had seen in twenty-five years of practice, mainly among children. 

On the other hand, Hirschsprung saw 4 cases in seven months and 
later reported 5 others, and Brennemann reported his 7 cases in five 
years. These experiences, with 8 cases reported by Rosenthal and the 
5 which have occurred in New Orleans within fifteen months, seem to 
indicate that the anomaly is less rare than was formerly supposed. 


The variation in the frequency with which these cases occur in the 
experience of various reporters is quite logically explained in a sug- 
gestion by Brennemann. He called attention to the fact that on seeing 


a rare case a clinician commonly becomes interested in finding others 
and is soon rewarded in his search. He is equally logical in his asser- 
tion that the diagnosis is easy for any one who has the condition in mind 
or who has ever seen a case. 
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SYMPTOMS 


The uniformity of the symptoms described in the numerous case 
reports is striking, the histories varying little, if at all, in essentials. 
There is nothing remarkable about the infant during the first twenty- 
four or forty-eight hours, but as soon as attempts are made to give 
it water or food, the typical signs begin to appear. There seems to 
be a unanimity of opinion that prior to these typical signs the first 
sign is a constant but slight flow of saliva from the mouth. Usually, 
because of the mixture with air from the lungs, the saliva is frothy. 
If attempts are made to encourage nursing or if water is given, the 
infant “will swallow once or twice without any trouble. \WVith every 
further attempt at swallowing, the fluid will return in jets alongside 
of the nipple and through both nostrils. The child is now compelled 
to breathe with the mouth, nose, and pharynx full of liquid. It sud- 
denly stops nursing, its eyes become fixed, it rapidly turns blue, and 
then struggles to empty the lungs by coughing.” Thus, Brennemann 
sketches the early picture of every case. 

At this stage death from drowning may occur, but, according to 
3rennemann, not until the infant’s defense is weakened, as it is in the 
later stages. The most plausible explanation of the protection is that 
a greater part of the fluid may be drained from the trachea into the 
stomach by way of the tracheo-esophageal fistula. 

This chain of symptoms occurs with each effort to nurse, or on the 
administration of fluid, and in the interval the infant lies in a state of 
prostration. It recovers, only to go through the paroxysm after each 
attempt at feeding. 

The weight naturally falls steadily, and the infant rapidly becomes 
dehydrated. The anterior fontanel is depressed; the skin becomes dry 
and later parchment-like, and the tissues lose turgor. The upper part 
of the epigastrium is usually greatly distended and tympanitic. Espe- 
cially is this so when a tracheo-esophageal fistula is present. The dis- 
tention is caused by air that reaches the gastro-intestinal tract from the 
lung. This abdominal distention caused by air has become generally 
recognized as a reliable clinical sign by which the presence of a tracheo- 
esophageal fistula can be detected, and it was especially emphasized by 
Brennemann in both of his communications. 

For the first few days the stools show meconium, but later they 
become scant and consist of bile-stained mucus, as seen in starvation. 
The temperature may be normal or subnormal, but as _ inanition 
progresses, the temperature usually rises. It also rises because of 
bronchitis and bronchopneumonia, which invariably develop as a result 
of the aspiration of food during each attempt at feeding. The periods 
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of survival noted in a series of cases reviewed by Hirsch,'® with the 
numbers succumbing at various ages, are as follows: stillborn, 5; died 
on first day, 15; on second day, 18; on third day, 13; on fourth day, 
14; on fifth day, 12; on seventh day, 7; on eighth day, 6; on ninth 
day, 4; on tenth day, 3; on eleventh day, 4; on twelfth day, 1; on 
thirteenth day, 1, and on fourteenth day, 1. 


The diagnosis is usually verified by the obstruction encountered 
when an attempt is made to pass a catheter, or by a roentgenogram 
which, following the introduction of radiopaque mediums, shows the 
upper portion of the esophagus ending in a somewhat dilated culdesac 
a few centimeters below the clavicles. 


REPORT OF A CASE 


History.—A white female infant, the second child of young and healthy parents, 
was born at full term after normal labor, and weighed 7 pounds (3,175.14 Gm.). 
The older child was normal. It was noticed that the infant had difficulty in nursing 
and regurgitated the breast milk almost immediately after taking it. The regurgi- 
tation of milk and frothy mucus was accompanied by attacks of cyanosis, tetanic 
movements of the arms and spasmodic rigidity that involved the entire body. Intra- 
cranial hemorrhage was thought of, but evidences of obstruction soon indicated 
that hemorrhage was not responsible for the symptoms. Because of progressive 
loss of weight and rapid dehydration, the child, then 5 days old, was brought 
from its home, sixty miles away, for roentgenologic examination. When, prepara- 
tory to making a gastro-intestinal study, effort was made to pass a catheter for 
introducing barium sulphate, an obstruction in the esophagus was encountered 
about 10 cm. from the lips. An immediate fluoroscopic examination revealed the 
catheter in a completely obstructed esophagus. A small amount of barium sulphate 
was injected, and the roentgenogram shown in figure 1 was taken. 

In addition to the clearly defined obstruction in the esophagus, the barium 
sulphate was seen in the left lung. This finding, together with the fact that the 
stomach and upper intestinal tract was greatly distended with air, indicated that 
the atresia was of the predominating type in which a tracheo-esophageal fistula 
is associated. In emphasizing the distention of the stomach with air as a pathog- 
nomonic sign of a tracheo-esophageal communication, Brennemann *@ reported 
audible respiration through a catheter inserted into the stomach after a gastrostomy. 

Treatment.—With the establishment of the diagnosis came the realization of 
a hopeless prognosis. We were fully aware that temporizing operations have 
never been known to accomplish anything. Nevertheless, it was decided to resort 
to surgery on the chance that the unexpected might occur. Because of the existence 
of the communication between the stomach and trachea, gastrostomy was not con- 
sidered. Death from drowning has resulted almost immediately in every case as 
soon as attempts have been made to introduce liquid food through a gastrostomy 


15. Hirsch, I. S.: Congenital Atresia of the Esophagus, J. A. M. A. 76:1491 
(May 28) 1921. 
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tube. Surgical closure of the cardiac end of the stomach has been considered 
repeatedly and actually done 16 as a rational procedure in such cases, but surgeons 
have been reluctant to close the passage because it adds to the difficulties of any 
radical operation which might subsequently be performed. 


After consultation, jejunostomy was performed the same day by Dr. Alton 
Ochsner, of the department of surgery, following the usual measures to overcome 
dehydration. The operation was a surgical success but a pediatric failure. All 
efforts to nourish the seriously undernourished infant under such adverse physio- 
logic and anatomic handicaps ended in the usual merciful death two days later. 


Fig. 1.—Congenital atresia of the esophagus. The barium sulphate shown in 
the right lung has passed through the fistulous opening between the esophagus 
and the trachea. The marked distention of the stomach and intestines is caused 
by air which has passed through the communication between the trachea and the 
cardiac end of the stomach. 


Thoracic surgery may some day include an operation to correct this condition, 
but there will still be obstacles to overcome. It will probably coritinue to be 
difficult, if not impossible, to nourish a new-born infant under such circumstances. 


16. Richter, H. M.: Congenital Atresia of the Esophagus: An Operation 
Designed for Its Cure, Surg., Gynec. & Obst. 17:397 (Oct.) 1913. 
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Then the possibility of overcoming the bronchopneumonia, which is an invariable 
complication before the diagnosis is made, will always be remote. Moreover, the 
presence of other anomalies is frequent in these unfortunate infants. Brennemann 
discussed these obstacles in recording his extensive experience. Nothing has 
occurred since to change this impression, though Rosenthal insists that the coex- 
istent anomalies are usually compatible with life, and that their occurrence should 
not discourage surgical intervention designed to correct the esophageal defect. 
Necropsy.—Owing to the obvious demand for a more thorough dissection than 
could have been carried out in the routine autopsy, the viscera were removed 
and preserved intact for subsequent study. It was only from this point that one 
of us (H. C.) had connection with the case, the viscera (then in Kaiserling’s 
solution) being submitted for examination. The organs were removed with care 
to avoid disturbing their relationships. The operator dissected upward in the 


Fig. 2—Viscera removed at autopsy. The pin pierces the stomach wall and 
passes through the cardiac end of the stomach, through the communication to the 
trachea and out. The esophagus ending in a culdesac is seen below the trachea. 


neck, freeing in one mass the lower part of the pharynx, tongue, larynx, trachea, 
esophagus and structures immediately surrounding thew. These organs, after 
transection of the pharynx, were lifted away in continuity with the thoracic and 
abdominal viscera. The pelvic structures were not included, and it is therefore 
impossible to present any specific statement concerning the anatomy of the genito- 
urinary passages and terminal region of the intestinal tract; the clinical examina- 
tion, however, excludes the existence of major maldevelopments such as atresia 
ani and persistent cloaca. 

The detailed dissection of the tracheo-esophageal region was directed not only 
to the exposure of the structures immediately involved in the malformation, but 
also to the preservation of the surrounding parts, particularly the neighboring 
vascular trunks (since aberrant vessels have been regarded by several writers as 
agents effecting the abnormal development of the trachea and esophagus). The 
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significant findings in the dissection of the tracheo-esophageal region are illus- 


trated in figure 4. 
An extent of about 10 mm. of the esophagus was found to be constricted, this 
region being narrowed from above and below to a minimum transverse dimension 


Fig. 3—The viscera, following an injection of iodized poppy seed oil 40 per 
cent. The left hemostat clamps the pylorus, and the right clamps the opening in 
the stomach which was made by the transfixing pin shown in figure 2. The 
jejunostomy tube is shown below. 


of 2mm. The minimum diameter was attained at a level 15 mm. above the crotch 
of the tracheal bifurcation. Above the atretic region the esophagus was distended 
and its wall hypertrophied. On dividing the trachea along the anterior midline 
the communication with the lower esophageal segment was found to lie about 
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10 mm. above the crotch of the tracheal bifurcation, the orifice being of crescentic 
form and guarded inferiorly by a free lip (fig. 4). 

Neither the trachea nor the larynx exhibited gross abnormality, barring the 
fistula, and examination of histologic sections cut in the sagittal plane failed to 
disclose any departures from the normal minute organization of these structures. 
In view of the interest attached to the esophageal musculature in these cases 
(Keith 17), it should be noted that the lower esophageal segment contained smooth 
muscle only, and that the characteristic disposition of layers was disturbed. Slightly 
below the level of the fistula, for example, there was an area showing two 
layers, as is typical, but these were reversed in direction—the inner one being 
longitudinal and the outer one circular. Elsewhere in the vicinity of the fistula, 
including the lip guarding it, were bundles of muscle irregularly disposed. The 
upper segment contained both smooth and skeletal muscle, the two varieties being 
about equally represented, mixed in bundles composing the two typical coats. The 
upper segment showed no further points of interest beyond the fact that its wall 


Fig. 4.—Dissection of the esophagus and trachea, actual size: A, dorsal aspect, 
showing the division of the esophagus into upper and lower segments by the interval 
of atresia; B, ventral aspect, the trachea being opened in the midline to expose 
the orifice of the fistula leading into. the lower esophageal segment. 


was thickened, except in the extreme upper part, both muscular and fibrous layers 
participating. The narrowed zone, under histologic examination, proved to exhibit 
a true atresia, in contradistinction to stenosis, in that this region consisted of a 
band composed only of white fibrous connective tissue and smooth muscle, coursing 
longitudinally. No vestige of an epithelial lining was detected in this region, 
though a search was made for epithelial cords and nests. It may be noted, how- 
ever, that glandular alveoli extending from ducts opening into the nearby patent 
segments were directed toward the atretic interval. The lining epithelium of the 
trachea was not well preserved, owing perhaps to exploratory probing. The epi- 
thelial remnants suggested that the entire trachea was lined, typically, with strati- 
fied columnar epithelium extending to the margin of the fistula, to be succeeded 
here by the stratified squamous epithelium characteristic of the esophagus. 


17. Keith, Arthur: Constrictions and Occlusions of the Alimentary Tract of 
Congenital or Obscure Origin, Brit. M. J. 1:301, 1910. 


* 
4 
ae 
> 


1307 


STRONG-CUMMINS—ATRESIA OF ESOPHAGUS 


The gastro-intestinal tract displayed nothing of note beyond distention of the 
jejunum and ileum with gas. The jejunostomy tube had been inserted 10 cm. 
below the termination of the pyloric sphincter. Sections of the esophagocardiac 
and pyloroduodenal junctions were negative as to signs of stenosis or other abnor- 
mality. Lobation of the lung was normal, and sections yielded only the expected 
finding of lobular pneumonia. The heart and great vascular trunks, kidneys, 
suprarenal glands, spleen, pancreas and liver showed no gross evidences of abnor- 
mality. 


COM MENT 


Origin of the Malformation.—Attention may be directed to a loose 
usage of the term etiology as applied in many of the published accounts 
of this and other developmental defects. It should be recognized that 
certain of the suggested explanations of tracheo-esophageai fistula deal 
solely with a conjectured aberrant developmental history, and that even 
if these correctly describe the sequence of perverted embryologic events, 
they are not concerned with actual causation. To determine the true 
etiology a search must be made for the agencies ultimately responsible 
for the abnormal development. In this case we have been able to 
secure neither a family history nor a maternal clinical history, which 
might have suggested one or more such factors. The agencies predis- 
posing to the anomaly are to be sought either in the reproductive cells 
from which the child was produced or in an unfavorable intra-uterine 
environment obtaining during the critical early period of embryonic life 
(Cummins '*). The anomaly is an expression of a fundamental biologic 
incapacity, the effects of which are frequently seen in the occurrence of 
multiple defects in the same subject. Thus, in the series of esophageal 
atresias collected by Plass there are 94 cases in which the presence or 
absence of other defects has been noted, and of these, 59 showed anoma- 
lies additional to the atresia. The most common associated defect was 
atresia ani, found in 24 cases. Whatever the specific nature of the 
etiologic agencies, it is apparent that they operate frequently to handi- 
cap thé development of the embryo in regions other than the tracheo- 
esophageal territory. With these points in mind it should be clear that 
the following comments dealing with the reconstruction of the develop- 
ment of the anomalous tracheo-esophageal anatomy are in no sense a 
consideration of etiology. Various suggested reconstructions of this 
developmental history have been proposed. They were collected and 
ably discussed by Rosenthal; *° hence a detailed review is unnecessary 
here. 

In the normal development of the trachea and esophagus it is 
observed that the epithelial mold of the entire respiratory tract arises 
from the ventral wall of the primitive foregut, its differentiation being 
first indicated in the embryo of 3 mm. length. Separation of the 


18. Cummins, Harold: Bodily Malformations in the Light of Embryology, 
Blumer’s Practitioners’ Series, New York, D. Appleton and Company, 1932, vol. I. 
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tracheobronchial rudiment from the overlying foregut (esophagus) is 
rapidly effected. Between them, first evident caudally, there appears 
on each side a longitudinal infolding. With approximation of the two 
infoldings, which apparently progress at the same time cranially, the 
respiratory tract lengthens and branches at its free end. The definitive 
mutual relations of the two tracts are attained by the time that the 
embryo has grown to a length of about 11 mm. 

When considering the developmental origin of a typical esophageal 
atresia combined with tracheo-esophageal fistula, as exemplified in the 
present case, it is well to review the varieties of malformation to which 
the esophagus is subject. The following classification (adapted from 
Ballantyne,'® Birnbaum °° and Phelps *') is inserted asa self-explanatory 
illustration of the diverse malformations affecting the esophagus. To 
ignore the existence of this wide range of defects, rare though some 
examples are, is to overlook an important item bearing on the genesis 
of the typical case. Their occurrence contraindicates, it would seem, 
any explanation which centers about a local mechanical causal factor 
to the exclusion of the less tangible developmental incapacity which is 
stressed here. 


Developmental Defects of the Esophagus.—These may be listed as: 


A. Involvement of the entire passage 
1. Stenosis 
. Total atresia (reduced throughout to a solid cord) 
. Agenesia (no detectable vestige of the structure) 
. Doubling of the whole length of the passage 


B. Regional involvements 
1. Stenosis (single or multiple stenotic intervals) 
2. Atresia (either by the narrowing of an interval or by the presence of a 
barrier fold or membrane in an esophagus otherwise normal) 
. Agenesia (no detectable remnant of a restricted interval) 
. Fistula communicating with trachea or a primary bronchus 
a. Esophagus otherwise normal 
b. Esophagus divided into upper and lower segments by a regional 
stenosis, atresia or agenesia, the fistula being usually single and 
uniting the lower segment with the trachea 
. Doubling in a short extent 
. Diverticula 
. Cysts 


19. Ballantyne, J. W.: Manual of Antenatal Pathology and Hygiene, Edin- 
burgh, W. Green & Sons, 1904. 

20. Birnbaum, R.: Klinik der Missbildungen und kongenitalen Erkrankungen 
des Fotus, Berlin, Julius Springer, 1909. 

21. Phelps, K. A.: Congenital Anomalies of the Esophagus with a Report of 
Nine Cases, Ann. Otol., Rhin. & Laryng. 39:364, 1930. 
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Rosenthal ° pointed out that the developmental explanations of the 
typical esophageal atresia, with or without fistula, fall into three main 
classes: (1) It has been suggested that the malformation arises by 
retention of an assumed normal atresia which is typically transitory. 
(2) Abnormal deviations of the septum dividing the esophagus and 
trachea have been postulated. (3) Compression of the tracheo- 
esophageal structures by blood vessels or by the heart figures as a 
more recent speculation. Rosenthal himself advances a quite different 
suggestion, with which we are in complete agreement. He considers 
that the anomaly is to be explained as a result of a primary deficiency 
in the developmental capacities of the tissues concerned, and believes 
that such mechanical explanations as those which concern deviations 
of the cleavage of the pulmonary tract from the esophagus do not reach 
this fundamental seat of disturbance, though they are admittedly of 
descriptive value. Other proposals appear to be quite far from arriving 
at the explanation ; the assumption of a normal epithelial occlusion is no 
longer tenable, and compression by blood vessels or the heart is not a 
demonstrable source of the maldevelopment. 

The frequency of other malformations associated with tracheo- 
esophageal defect has already been mentioned as a matter of prime 
importance in considering the origin of the defect. This situation alone 
should be sufficient reason to question the significance of any agency 
identified with purely mechanical local disturbances in the growing 
embryo. Furthermore, it must not be forgotten that the typical case 
has close relatives, for example in the form of total agenesia, atresia 
and stenosis; an explanation advanced for the typical case should be 
in harmony with the related conditions. Rosenthal credited Streeter, 
the embryologist, with a personal communication suggesting an analogy 
between tracheo-esophageal defect and spina bifida. Just as the neural 
tube is not initially closed on its dorsal aspect but becomes so by pro- 
liferation of cells along the margins, with separation from the now 
overlying integument, so the separation of trachea and esophagus is 
effected by entodermal proliferation along the lateral borders of the 
primitive intestine. Interruption of the closing process in the neural 
tube gives rise to spina bifida, and in the primitive foregut to tracheo- 
esophageal fistula. It is suggested that the esophageal atresia may be 
due to a similar developmental deficiency of the entoderm on the dorsal 
wall of the foregut. We believe that the analogy can be carried further, 
matching the varieties of tracheo-esophageal defect with the varying 
regional involvements in spina bifida. Tracheo-esophageal fistula and 
atresia are prevailingly situated at the same general level as is spina 
bifida. The total involvements of the esophagus may be compared to 
total spina bifida. In neither malformation is a mechanical explanation 
of greater service than to provide a description of the effects observed 
in a focus of developmental deficiency. 


BLINDNESS IN WHOOPING COUGH 


SYLVAN 


D. LAZARUS, M.D. 
AND 


GEORGE LEVINE, M.D. 
BROOKLYN 


Loss of sight in a child always attracts attention. This is especially 
true when the blindness occurs during the course of, or subsequent to, 
an infectious disease. Likewise, in these cases serious ocular mani- 
festations are much more common in childhood. In whooping cough, 
a wide variety of conditions present themselves, ranging from subcon- 
junctival hemorrhage, ecchymosis of the eyelid and bleeding from the 
surface of the conjunctiva, producing the so-called “bloody tears,” ! to 
such serious manifestations as exophthalmos from retrobulbar hemor- 
rhage,” bleeding into the anterior chamber,* circulatory disturbances 
and detachment of the retina* and embolism of both central arteries.° 
Functional disturbances without ophthalmoscopic findings, such as total 
blindness, hemianopia and mind blindness associated with involvement 
of the cranial nerves, have also been reported.® 

Amaurosis caused by whooping cough is not only exceedingly rare, 
but usually transitory in nature. Such thorough observers as Henoch * 
and Sticker * failed to note this complication in their treatises on per- 
tussis. On the other hand, Loomis ® in his article on the subject, stated 


Read before the Brooklyn Pediatric Society, Nov. 23, 1932. 
From the Kingston Avenue Hospital for Contagious Diseases, Brooklyn, and 
the Department of Hospitals, New York City. 

1. Trousseau, quoted by Rolleston, J. D.: Acute Infectious Diseases, New 
York, Physicians and Surgeons Book Company, 1925, p. 117. 

2. Cabannes and Mantoux: J. de méd. de Bordeaux 101:215, 1924. 

3. Warner: J. Ophth. & Oto-Laryng. 5:150, 1893. 

4. Landesberg: M. & S. Reporter 43:248, 1880. 

5. Teillais: Rec. d’ophth. 17:662, 1895. 

6. (a) Silex: Berl. klin. Wchnschr. 42:841, 1888. (b) Fritsche: Jahrb. f. 
Kinderh. 29:380, 1889. (c) Troitzky: ibid. 31:291, 1890. (d) Baginsky: 
Miinchen. med. Wchnschr. 54:147, 1907. 

7. Henoch: Vorlesungen iiber Kinderkrankheiten, ed. 2, Berlin, A. Hirsch- 
wald, 1903, p. 429. 

8. Sticker: Keuchhusten, in Nothnagel, C. W. H.: Handbuch der speziellen 
Pathologie und Therapie, Vienna, A. Hélder, 1896, vol. 4, sect. 2, pt. 2, p. 25. 
9. Loomis, quoted by Knapp: Arch. Ophth. & Otol. 4:448, 1874. 
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that blindness in whooping cough had been observed, and Steffen '” dis- 
cussed a case in which disturbances in the acuity of vision developed 
during paroxysms. Sebregondi' also noted temporary blindness with 
each paroxysm in his patient. For further cases in the literature, the 
reader is referred to the accompanying table. 

Certain definite conclusions can be drawn from the reviewed 
literature. In the seventeen published reports of blindness in whooping 
cough from 1870 to 1930, a total of twenty cases have been described. 
Thirteen of the patients were females and seven males. The age inci- 
dence ranged from 19 months to 40 years, although only three occurred 
after adolescence. The duration of whooping cough preceding blind- 
ness was from one week to four months. The pupils reacted to light 
in about one half of the patients, whereas in the other recorded cases, 
they were fixed. The eyegrounds showed normal findings in seven 
cases, papilledema in four, optic neuritis in five, choroiditis in two, 
retinal ischemia in one, and in one these findings were unrecorded. 
Fifty per cent showed other cerebral manifestations. The amaurosis 
cleared up in from three days to nine months, and only two patients 
remained permanently blind. 


REPORT OF A CASE 


History.—V. C., a white boy, aged 6 years, was admitted on Aug. 3, 1932, 
to the Kingston Avenue Hospital for Contagious Diseases. On admission, the 
child showed no elevation of temperature, pulse or respiration rate. He appeared 
extremely drowsy and was unable to see objects when aroused. He had the 
typical severe paroxysms and emesis of pertussis. 

The patient was the oldest of three children. The parents gave no history 
of syphilis, diabetes, tuberculosis, migraine or other constitutional or hereditary 
diseases. The other members of the family were apparently normal. The birth 
history showed a normal delivery with no complications. He was breast fed until 
3 months of age, walked at 12 months and talked at 14 months. His development 
and habits were normal. No mental or visual disturbances had been noted until 
the present illness. At the age of 11 months, he had a so-called “grip attack,” 
and at 4% years, a tonsillar diphtheria without complication or sequelae. In 
April, 1932, he had varicella, and in June, 1932, measles without complications. 

During the first few days in July, 1932, the patient complained of rhinorrhea 
and an incessant dry cough which was followed by epistaxis on one occasion. 
These symptoms became progressively worse. By July 4, the child had from 
three to five daily severe paroxysms with typical whoop and emesis. The family 
physician diagnosed the condition as pertussis. Two weeks later, on July 18, the 
boy showed difficulty in breathing. The temperature was 103 F. The family 
doctor made a diagnosis of bronchopneumonia complicating whooping cough, but 
saw no changes in the eyes. On July 28, the parents observed that the child 
could not see. At this time he was quietly seated at the table, not coughing. 


10. Steffen, in von Ziemssen, H.: Handbuch der speziellen Pathologie und 
Therapie, Leipzig, F. C. W. Vogel, 1876, vol. A, pt. 1, p. 278. 
11. Sebregondi, quoted by Steffen.!° 
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He complained that the lighted room was dark. An hour later, the attending 
physician found the patient in a semistuporous condition. The pupils were equal 
and fixed. <A right central facial weakness was observed. A few days later, an 
ophthalmologist (Dr. M. A. Lasky) found the pupils dilated with no perception 
of light. The optic disks were choked. Vision in the right eye was 5 diopters; 
in the left eye, 4 diopters. No hemorrhages or exudates were found. 

Physical Examination—On admission to the hospital, examination revealed a 
well nourished boy who assumed no abnormal posture and lay quietly in bed. 
The facies was expressionless. The head was normal in size and contour, with 
no evidence of recent injury. The eyeballs showed slight bilateral protrusion, 
with edema of the eyelids. The conjunctivae were injected. The pupils were 
unequal (the left was larger than the right), dilated and fixed. The child was 
suffering from total loss of sight. The eyegrounds showed a definite papilledema, 
more marked on the right side, with no hemorrhages or exudates. The vessels 
were tortuous. A definite right supranuclear facial paresis was noted. The ears 
and nose presented no abnormalities. The membranes of the mouth were moist. 
The tongue was coated and deviated toward the right on protrusion. The teeth 
were in good condition. The pharynx was congested and reflexes were present. 
Paroxysms of pertussis, with vomiting, were produced by depression of the tongue. 
There was a hesitancy of speech and some difficulty in pronouncing words. The 
neck showed no rigidity, enlarged glands or abnormal pulsations. The thorax 
revealed no bony defects, and the excursion of both sides was equal. The lungs 
showed numerous moist and crepitant rales. No evidence of bronchial breathing, 
dulness or other signs of pneumonia were noted. The heart sounds were regular 
and of good quality, and no murmurs were obtainable. The abdomen was not 
distended; no masses were felt or tenderness elicited. The liver and spleen were 
not palpable. The genitalia were normal. There was definite weakness of the 
right upper and lower extremities. Neurologic findings showed the sensations to 
be intact. There was no astereognosis or real ataxia. Deep reflexes were present 
but diminished. Abdominal and cremasteric reflexes were normal. There was 
no evidence of meningeal irritation. The impression at this time was that we 
were dealing with multiple small hemorrhages, possible cerebral edema or 
encephalitis. 

Course.—During the next four days (August 4 to 8) there was no evidence of 
improvement; in fact, the disks became more blurred, with increased tortuosity 
and engorgement of the retinal vessels. At this point, the neurologist’s (Dr. I. J. 
Sands) impression was that the condition was toxic hemorrhagic encephalitis. It 
was not until August 11 that slight recession in the swelling of the disks was 
noted. During the next week the right hemiparesis showed a gradual improve- 
ment. The speech became more distinct, and the child appeared brighter. The 
edema of the disks, however, continued to regress very slowly. On August 20, 
he began to perceive light, and the next day recognized large objects. The right 
pupil appeared larger than the left, and more sluggish in its response to light. 
Papilledema was still present, with early signs of optic atrophy. When allowed 
out of bed, at this time, it was noticed that the child dragged his right leg. The 
neurologist, on August 23, besides noting the general improvement, commented : 
“At present, the child is able to recognize some objects, and mention them by 
name. At times, he shows a definite paraphasia, renaming objects, generally 
calling them ‘chewing gum.’” On August 25, a bilateral catarrhal otitis media 
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developed. This gradually became worse, and four days later a double myrin- 
gotomy was performed. At this time the ophthalmologist (Dr. H. H. Waugh) 
still observed considerable edema of the nerve heads, with optic atrophy. How- 
ever, the patient was now able to distinguish objects and colors. The facial 
paresis and weakness of the extremities were greatly diminished. 

The child continued to improve slowly. On September 10 examination of the 
eyes (by Dr. E. M. Beery) showed moderate pallor of the disks, with faintly 
blurred outlines and scattered areas of retinal atrophy. The next day, the patient 
was discharged from the hospital. At the time of his release, nystagmoid move- 
ments in the horizontal plane were elicited, and the pupils were equal and reacted 
well to light. The disks, however, still showed bilateral pallor. The speech 
defect had disappeared, but slight impairment of power in the right upper and 
lower extremities was noted. 

Subsequent Course—The patient was seen at intervals of from ten days to 
two weeks. The paresis of the right upper extremity disappeared, though a 
hesitating gait of the right lower extremity remained. On Oct. 15, 1932, the child 
was reexamined by the ophthalmologist (Dr. M. A. Lasky). He noticed that the 
nerve heads were flat and pale. No exudate or retinal hemorrhages were seen. 
Bilateral secondary optic atrophy was still present. Vision in the right eye was 
20/70, in the left eye, 20/100. 

Laboratory Data—Roentgen studies were made. On August 5, no evidence 
of a pathologic process was noted in the skull. The sella turcica was normal. 
The anterior and posterior clinoids were normally formed. 

On August 5, the mastoids were of mixed cell pneumatic type and appeared 
normal. 

On August 29, the mastoids were normal; no changes were noted. 

Blood studies on August 4 showed: hemoglobin, 78 per cent; red blood cells, 
4,940,000; white blood cells, 14,900; polymorphonuclear leukocytes, 37 per cent; 
small monocytes, 56 per cent; large monocytes, 2 per cent; eosinophils, 2 per 
cent; Turk’s irritation cells, 1 per cent; metamyelocytes, 1 per cent; transitional 
cells, 1 per cent. 

On August 22, examination showed: hemoglobin, 78 per cent; red blood cells, 
4,800,000; white blood cells, 14,000; polymorphonuclear leukocytes, 56 per cent; 
small monocytes, 34 per cent; large monocytes, 4 per cent; eosinophils, 6 per cent. 

On August 24, the Wassermann test of the blood was negative. 

On August 29, analysis revealed: hemoglobin, 62 per cent; red blood cells, 
4,180,000; white blood cells, 11,800; polymorphonuclear leukocytes, 58 per cent; 
small monocytes, 34 per cent; large monocytes, 4 per cent; eosinophils, 4 per cent. 

Studies were made on the spinal fluid on August 4: The pressure was increased ; 
the fluid was clear and contained 2 cells (lymphocytes). Tests showed: albumin, 
18 mg.; globulin, negative; sugar, 55 mg. The smear was negative. 

Treatment—From August 3 to 7, fluids were restricted; 50 cc. of a 50 per cent 
dextrose solution was given intravenously daily. 

On August 29, myringotomy was done. 


COMMENT 


To understand the cause of blindness in whooping cough it is essen- 


tial to know the usual pathologic changes that may occur in the nervous 
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system as a result of the disease. The findings and observations of the 
various authors may be summarized as follows: 


1. Hemorrhages into the brain substance.1? 

2. Hemorrhages into the meninges.1% 

3. Functional vascular changes, such as a vasoconstriction with consequent 
malacia and vasomotor paralysis.1+ 

4. Encephalitis due to a virus including hemorrhagic encephalitis.15 

5. Toxic encephalopathy.16 

6. Serous meningitis or a disordered cerebral spinal fluid mechanism.17 
7. Cerebral air embolism.18 


Moore, Lang, Neame and Doyle ’® were of the opinion that the 
blindness in infectious diseases was due to a basilar or serous menin- 
gitis or to an acute encephalitis which sealed the foramen of Magendie. 
This caused a distention of the third ventricle which in turn pressed 
on the optic chiasm. They felt that in cases of temporary amaurosis 
the sealing of the foramen is of short duration, whereas in permanent 
blindness this closure continues for a sufficient time to create lasting 
damage. Rolleston *° believed that the optic neuritis in these patients 
was due either to hemorrhages into the sheaths or, probably, to the 
action of toxins on the optic nerves. 

In summarizing the views held by various authors as to the cause 
of blindness in the twenty charted cases, we find that six were caused 
by acute encephalitis and five by the action of toxins. Six were due to 
edema of the retrobulbar or occipital portion of the brain; there was 
one case of bleeding into the posterior part of the internal capsule, one 
case of hemorrhagic effusion into the sheaths of the optic nerves, and 
one case of hemorrhage into the occipital lobe. 


12. Hagenbach, in von Gerhardt, C.: Handbuch der Kinderkrankheiten, 
Tubingen, H. Laupp, 1877, vol. 2, p. 568; quoted by Rhein.!54 

13. Canelli: Pediatria 27:351, 1919. Gazin: Gaz. d. hop. 54:292, 1881. Smith: 
South. M. J. 23:494 (June) 1930. Capaldo: Policlinico (sez. prat.) 38:1755, 
1931. 

14. Hiller, F., and Grinker, R. R.: Functional Circulatory Disturbances and 
Organic Obstruction of the Cerebral Blood Vessels, Arch. Neurol. & Psychiat. 
23:634 (April) 1930. 

15. (a) Singer: Ztschr. f. Kreislaufforsch. 20:338, 1928. (b) Vidal: Progrés 
méd. 1:270, 1885. (c) Blache, quoted by Rhein. (d) Simoninis, quoted by Rhein. 
(e) Luce: Deutsche Ztschr. f. Nervenh. 12:272, 1898. (f) West: Brit. M. J. 
1:157, 1889. (g) Rhein, J. H. W.: Spastic Diplegia Following Pertussis, J. A. 
M. A. 44:697 (March 4) 1905. 

16. Husler and Spatz: Ztschr. f. Kinderh. 38:22, 1924. 

17. Strumpell: Deutsche Ztschr. f. Nervenh. 53:321, 1914-1915. 

18. Neubiirger: Klin. Wehnschr. 4:113 (Jan. 15) 1925. 

19. Moore, Lang, Neame and Doyle: Brit. J. Ophth. 6:337 (Aug.) 1922. 

20. Rolleston, J. D.: Acute Infectious Diseases, New York, Physicians and 
Surgeons Book Company, 1925, p. 116. 
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COMMENT ON CASE 


The presence of hemiplegia, drowsiness and aphasia in the case 
reported here strongly suggests cerebral involvement. However, the 
absent pupillary responses are also suggestive of a lesion somewhere 
outside the cortex. A cortical hemorrhage of a size sufficient to cause 
the widespread clinical picture observed is inconceivable. The supposed 
presence of multiple large hemorrhages is also against good judgment. 
The duration of symptoms and final recession of the papilledema speak 
against a neoplasm or abscess of the brain, and favor a transient 
inflammatory condition. Attendant cerebral edema, with or without 
minute hemorrhages, is frequently found at autopsy in pertussis. This 
edema, if extensive enough, may interfere with circulation of the 
cerebrospinal fluid, either by compression of points of egress from 
the ventricles or by extensive obliteration of the resorbing surface of the 
brain. A toxic hemorrhagic encephalitis with cerebral edema would 
explain the clinical findings in this particular case. 


CONCLUSIONS 


In reviewing the literature and record of our case of blindness 
complicating whooping cough, certain definite conclusions present them- 
selves: 1. Amaurosis in pertussis is an exceedingly rare complication 
and is seldom permanent. 2. The blindness occurs between the first 


week and the fourth month of the disease and it may last from a 
few minutes to nine months. 3. The age incidence is widespread and 
the condition rarely occurs after adolescence. 4. There are no pathogno- 
monic ocular findings. 5. At least 50 per cent of the cases of amaurosis 
show other cerebral manifestations. 6. In the majority of the cases 
reviewed, it would appear that the ocular changes are due to cerebral 
edema or to an acute toxic hemorrhagic encephalitis. 


847 Lincoln Place. 
1965 East Seventh Street. 
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REPORT OF TWO CASES 


EVELYN WEEKS, M.D. 
ANN ARBOR, MICH. 


Werlhof described purpura haemorrhagica in 1735, while Otto,! in 
1803, in an article called “An Account of an Hemorrhagic Disposition 
in Certain Families” first recorded a description of hemophilia. Since 
then many articles have been published to explain the differentiation 
of and the relationship between these two conditions, as well as to 
describe many atypical cases of hemorrhagic disease which cannot be 
grouped with either of these conditions. In 1916 Hess? made the 
statement that “it is becoming increasingly evident that the group 
termed ‘the hemorrhagic diseases’ includes a large number of abnormal 
conditions and that, at the present time, it is a fruitless task to attempt 
to unravel the various entities embraced by the clinical conditions which 
are assembled under this general head.” This unraveling process has 
been carried on since and is still progressing. 

Hemophilia is easily diagnosed, if the condition seen is in a male 
and can be traced back through the female. However, true sporadic 
cases are known to occur, as well as cases in which the defect responsible 
passes through several generations before it again becomes evident. In 
addition, the typical case is presented as showing a prolonged clotting 
time and a normal bleeding time, the latter being determined from a 
puncture of the skin. There is no diminution in platelets, and retrac- 
tion of the clot is normal. The prothrombin time is prolonged. No 
diminution in the blood calcium is usually found, though Hess reported 
one case with a deficiency in this respect. Hemorrhages into the mucous 
membranes and joints are common. On the application of a tourniquet 
no petechial hemorrhages appear. 

In purpura haemorrhagica, on the other hand, this production of 
minute hemorrhages by the use of a tourniquet is held by some observers 
to be one of the outstanding differential points. In this condition one 
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also finds a typically marked, prolonged bleeding time with normal or 
only slightly delayed coagulation and prothrombin times. The platelets 
are usually reduced in number, though Mackay * emphasized the fact 
that reduction does not occur in all cases. The clot is nonretractile. 
Splenic enlargement is often present. Minor injury is more apt to result 
in excessive bleeding in this disease than in hemophilia, but hemorrhage 
into the joints is rarely found. 

Glanzman,* in 1918, described a group of eight families having a 
hemorrhagic disease in common, which he differentiated from the fore- 
going conditions and called hereditary hemorrhagic thrombasthenia. 
The disease is transmitted as a rule by the female, but occurs in both 
sexes. The subjects are prone to recurring attacks of epistaxis and 
are subject to the development of areas of ecchymosis on slight trauma 
or often none at all. In the cases reported, the platelets were found to be 
normal or slightly increased. The coagulation time was normal and 
the bleeding time was not rated as definitely prolonged, although a 
single puncture wound seemed to produce more blood than would be 
expected in a normal person. Glanzman particularly called attention 
to the failure of normal retraction of the clot in his cases. 

Ten years later, Giffin® reported the case of a woman, aged 33, 
with a history of frequent epistaxis, which had occurred since the age 
of 1 year, and severe gastro-intestinal bleeding, which appeared when 
she reached the age of 20. Her mother, maternal grandmother and 
maternal great-grandmother also had had frequent epistaxis and profuse 
menstruation together with excessive bleeding from minor wounds. In 
this case the coagulation time was normal, but the bleeding and pro- 
thrombin times were prolonged. The platelets were increased. No 
record was made of retraction of the clot. 

Shortly thereafter Minot * reported five cases from two families 
with a hemorrhagic condition characterized mainly by prolongation of 
the bleeding time. He did not attempt to classify it under any of the 
groups mentioned here and stated that the condition may occur in 
father and son. It is characterized mainly by recurrent epistaxis and 
multiple ecchymosis. The abnormality common to all five cases reported 
was prolongation of the bleeding time. This was noted to be intermit- 
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tently demonstrable and seemed to have a tendency to diminish in 
severity as the subjects approached adult life. Aside from this, the 
clotting time was normal, the platelets were normal in number or 
increased retraction of the clot was normal, and results of the tourniquet 
test were negative. 

Little and Ayres‘ reported the cases of two sisters coming from 
the fifth generation of a family exhibiting a hemorrhagic diathesis. 
The dominant feature of both cases was the prolonged bleeding time. 
The oldest sister had severe menorrhagia, bleeding from the nose and 
gums and an extensive retinal hemorrhage. Comparison was made 
between the bleeding time just before a hemorrhage and that after a 
hemorrhage had been controlled, and no difference was noted. After 
three months of observation and treatment splenectomy was resorted 
to, the patient dying nine hours following the operation from intra- 
abdominal hemorrhage. 

Rothman and Nixon * reported a case which they classified under 
the hereditary hemorrhagic thrombasthenias as named by Glanzman. 
The patient, a boy aged 13, had a history of frequent bruises and 
purpuric eruptions from birth, as well as recurrent epistaxis beginning 
at the age of 5 and becoming more frequent. His mother bruised, 
easily and his brother, who died at the age of 3 as the result of an 
accident, bled freely from minor injuries. The patient’s bleeding time 
was markedly prolonged ; the coagulation time was normal. The result of 
the tourniquet test was negative, and the retraction of the clot was 
abnormal on one occasion and absent on another. 

Recently, Kugelmass ® included the term hereditary thrombasthenic 
purpura as one heading in his discussion of hemorrhagic problems. He 
summarized it as being a familial defect transmitted from generation 
to generation to both males and females and therefore readily differ- 
entiated from hemophilia. The number of platelets fluctuate from low 
to high values in different members. The bleeding time is prolonged, 
retraction of the clot retarded and the result of the tourniquet test 
positive. The spleen is rarely enlarged, and purpuric bleeding is a 
common symptom. 

Attention has been drawn to the discussion of these conditions in 
the literature by the examination of two brothers with an atypical form 
of hemorrhagic disease. 
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REPORT OF CASES 


The older boy, I. L., aged 13, was admitted to the hospital in June, 1933, 
complaining chiefly of pain in the right ankle which had been present for the 
past three years and had been intermittent. For the past year he had been 
unable to walk without mechanical assistance. There had been occasional swell- 
ing of the joint. The history showed that he had had frequent epistaxis since 
the age of 18 months, and that a younger brother had a similar condition. Another 
brother in the family did not exhibit this, and the mother knew of no one on 
either side of the family with a hemorrhagic tendency. For a few days previous 
to the patient’s admission there had been bleeding from the gums. 

Examination revealed hypertrophy of the turbinates with injection of the 
nasal mucosa on the right side, some oozing from the buccal mucous membranes 
posteriorly and hypertrophied tonsils which, the boy stated, the family physician 
was removing by electrocautery. The edge of the spleen was just palpable on 
deep inspiration. The patient did not bear weight on the right leg, and there 
was marked atrophy of the muscles of the thigh and leg on that side. No swell- 
ing of the ankle or foot was noted. Pressure did not produce pain, though pain 
was elicited by dorsiflexion. There were many areas of ecchymosis over the 
lower extremities, together with a few on the upper extremities and back. 

On admission, results of urinalysis were negative, as were the tuberculin and 
Kahn tests. The hemoglobin was 82 per cent, the red blood cell count 5,270,000 
and the leukocyte count 12,200, with 77 per cent polymorphonuclears, 1 per cent 
basophils and 22 per cent lymphocytes. The platelets were estimated as being 
normal in number on examination of the smear. The bleeding time was seven- 
teen minutes and the clotting time six minutes, estimated by Lee and White’s 
method. The determinations were done repeatedly, and coagulation was found to 
take place in a persistently short period of time, while the bleeding time varied 
from sixteen minutes to two and one-half hours. The prothrombin time was 
nine minutes as was also that of a control. Estimation of the platelets gave a 
normal result on several occasions. Retraction of the clot was normal. The 
determination of blood calcium was 10.8 mg. per hundred cubic centimeters. A 
blood culture was negative. Shortly after admission a spontaneous epistaxis 
developed during the night, which lasted for several hours but finally responded 
to applications of ice. Epistaxis occurred two more times during his stay, once 
requiring packing. 

The patient was seen by the orthopedic surgeons, who thought on examina- 
tion of the right ankle that the condition seemed similar to that found in hemo- 
philia. A roentgenogram revealed evidence of extensive destruction of the 
articulating surface of the tibia as well as the talus, with partial reduction in 
the joint space and evidence of minimal productive changes intruding in the talus. 
These changes agree with the description of those found in the hemorrhages into 
the joint in hemophilia as described by Birch.1° Following four weeks of 
immobilization in a cast with subsequent physical therapy, the symptoms were 
much improved and motion was reestablished. The boy was discharged, and 
reported after one month that he had had no more symptoms in the joint and 
had had only one epistaxis during that time. 

The brother, D. L., aged 10, also had had frequent epistaxis on slight trauma 
or spontaneously since he was 18 months old. The mother sent the additional 
information that she thought these were becoming less frequent and less severe 
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as the boys grew older. This patient also bruised easily and had always had black 
and blue spots on the extremities. He bled unduly from very slight injuries. 
He had had no symptoms in the joints and had generally felt well. 

Examination revealed a boy of average nutrition. The oral hygiene was poor, 
and several carious teeth were present. The edge of the liver was questionably 
felt at the costal margin, but the spleen was not palpable. There were many 
areas of ecchymosis over the extremities, particularly over the lower ones. 

Shortly after he was admitted a spontaneous nasal hemorrhage developed, 
which lasted for several hours and necessitated packing. Directly after this the 
bleeding time was more than one hour. The clotting time was thirteen minutes 
by a modification of the Lee and White method, which was normal as compared 
to a control. The prothrombin time was eleven minutes, while the clotting time 
of the control was eight minutes. The blood platelets were definitely increased. 
The retraction of the clot was normal. The blood calcium was 11.8 mg. per 
hundred cubic centimeters, and a complete determination of the blood chemistry 
gave normal readings throughout. Further determinations, done several weeks 
after the hemorrhage described, gave a definitely prolonged bleeding time and 
an essentially normal coagulation time. Results of the tourniquet test were nega- 
tive. Routine examinations of the blood and urine and the Kahn and tuberculin 
tests gave negative results. 


It will be seen that the two cases reported differ definitely from 
the commoner types of hemorrhagic disease. Even though they tend 
to be familial, the normal clotting time and markedly prolonged bleed- 
ing time exclude hemophilia. They differ from the ordinary picture 
of purpura haemorrhagica in that the platelets are increased, the retrac- 
tion of the clot is normal and results of the tourniquet test are 
negative. They have much in common with those cases which fall in 
the group of hereditary hemorrhagic thrombasthenias, the differences 
being that the retraction of the clot is normal and the result of the 
tourniquet test negative, instead of both being abnormal as _ usually 
described in this disease. 

Of all the cases mentioned in this paper, the two reported agree 
closest with those described by Minot® and not definitely classified 
by him. All show a familial tendency, a prolonged bleeding time, normal 
coagulation time, normal or increased platelets, normal retraction of 
the clot and a negative result in the tourniquet test. The cases reported 
here, like his, seem to diminish in severity as the patients grow older. 

The mechanism of the production of this prolonged bleeding with 
the corresponding deficiency present has yet to be explained. It is 
evident that there are atypical cases of this nature which do not come 
into the present grouping. Perhaps through description and comparison 
of these scattered cases the “unraveling” mentioned by Hess will be 
furthered. 
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When glycosuria is discovered the question immediately arises as 
to whether one is dealing with benign glycosuria or a pathologic dis- 
turbance of the carbohydrate metabolism. The nature of the glycosuria 
should always be determined, because an incorrect diagnosis may lead 
to an erroneous prognosis, unnecessary treatment or difficulty in obtain- 
ing life insurance. The symptoms and laboratory findings of diabetes 
mellitus are too well known to bear repetition. However, the group of 
cases referred to as renal glycosuria demand a more careful considera- 
tion, as many patients with this disturbance are often subjected to 
unwarranted dietetic and insulin therapy and are given an unfavorable 
prognosis. 

CRITERIA FOR DIAGNOSIS 

It has been recognized for some time that renal glycosuria occurs, 
but many cases so classified in the past do not answer to the present 
criteria for the diagnosis. The more frequent use of modern laboratory 
methods has made it possible to maintain a rigid basis for classification. 
Various classifications of glycosurias have been made. Paullin and Bow- 
cock? divided them into three groups: (1) persons with glycosuria 
having a normal or subnormal blood sugar level after fasting, with 
normal utilization of dextrose—renal glycosuria and cyclic renal glyco- 
suria or alimentary glycosuria; (2) persons with glycosuria, having a 
normal blood sugar level after fasting, without the ability readily to 
mobilize and store increased doses of dextrose—diabetes innocens, and 
(3) persons with glycosuria having a normal or an increased blood 
sugar level after fasting and an inability normally to utilize, mobilize 
and store dextrose— diabetes mellitus. Other classifications have been 
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made by Holst,? Malmros,? Powelson and Wilder* and Graham.° 
Recently Marble® arbitrarily chose eight standards in the selection 
of typical cases of renal glycosuria. These were summarized by him 


as follows: 


1. Glycosuria without hyperglycemia. Sugar should be found in every specimen 
of urine examined, whether it be voided in the fasting state or after a meal. The 
amount of sugar excreted per 24 hours is of little importance; it may be large 
(over 100 Gm.) or small (under 10 Gm.). No fasting blood sugar value (venous) 
may be 0.12 Gm. per 100 cc. or over and no blood sugar value (venous) after a 
meal may be 0.17 Gm. per 100 cc. or over. 

2. Glycosuria should be largely independent of diet, but may fluctuate somewhat, 
depending on the amount of carbohydrate ingested. 

3. The level of blood sugar should be influenced only slightly by the ingestion 
of food. The curve obtained after the giving of 100 Gm. of dextrose should be a 
normal one with no value rising to 0.17 Gm. per 100 cc. or over and with a return 
to the control value within 2 hours. Often the tolerance curve may exhibit even 
less than a normal rise. 

4. The symptomatology characteristic of diabetes mellitus should be absent. 

5. The type of sugar found in the urine should be proved to be dextrose and 
not levulose, pentose or other substances which reduce alkaline copper solutions. 

6. No progression toward true diabetes mellitus should be evident during an 
arbitrarily chosen period of at least 3 years of observation. 

7. For complete study it should be shown that the patient is able to store and 
utilize carbohydrate in a normal fashion as demonstrated by determinations of the 
respiratory quotient and metabolism before and after a carbohydrate meal. 

8. A common finding, which cannot, however, be regarded as a necessity for 
diagnosis, is the history of glycosuria occurring in relatives of the patient. 


ETIOLOGY 


Many etiologic factors have been proposed as an explanation for the 
cause of renal glycosuria, but no one factor has been found to be con- 
stant in all the reported cases. 

Heredity.—Because the history of glycosuria in another member of 
the family is so frequently obtained Hjarne* studied heredity as an 
important factor in influencing carbohydate metabolism. Among 199 
persons interrelated by blood, he found 46 with glycosuria. Eighteen 
had orthoglycemic (renal) glycosuria. Taussig* observed nondiabetic 
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glycosuria in 2 brothers. Bowcock *® reported a family 18 members of 
which (representing 58 per cent of the members studied) displayed the 
presence of a reducing substance in the urine in the absence of other 
symptoms of diabetes mellitus. Glycosuria was first discovered at 22 
months in the youngest and at 78 years in the oldest member. The 
condition was present in four generations. The response of the blood 
and urine to the ingestion of dextrose was determined in 5 members; 
1 showed the response characteristic of mild diabetes mellitus, 2 of 
cyclic renal glycosuria and 2 of renal glycosuria. Eight members of 
this family group were below 14 years of age. 

Renal Disease-—The question of pathologic change in the kidneys 
has been considered, but the same opinion is not shared by all investi- 
gators. Attention was drawn to the kidney because of phlorhizin glyco- 
suria. Von Mering,?® in 1886, demonstrated glycosuria following the 
subcutaneous injection of phlorhizin. Zuntz** found that the injection 
of phlorhizin into the renal artery of a dog resulted in the immediate 
elimination of sugar from the affected kidney, while the other kidney 
did not excrete sugar until a definite interval had elapsed and then only 
in a much smaller quantity. He concluded from this experiment that 
phlorhizin glycosuria was of purely renal origin. Several authors have 
noted a nephritic element in their cases of renal glycosuria. Luthje ** 
maintained it essential to obtain a history of nephritis in order to estab- 
lish the diagnosis of renal glycosuria. Lewis and Mosenthal ** described 
a case of renal glycosuria in which there were a slightly diminished 
excretion of phenolsulphonphthalein and a slight elevation of Ambard’s 
coefficient above the normal. Lewis ** had a patient, an 18 year old 
Chinese boy, in whom glycosuria appeared while he was under observa- 
tion for chronic diffuse nephritis. On the other hand, numerous 
reports deny any renal involvement. Goto,*® in 1918, stated that the 
general conception then was that the existence of involvement of the 
kidneys was not necessary for the occurrence of renal glycosuria. No 
evidence of nephritis was found in any of the patients described by 
Marble.** The question is still not determined whether a change in 
the kidneys, not recognized by known laboratory criteria, is primary or 
the exciting cause when a hereditary predisposition is present. 
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Trauma.—Trauma has played a significant role in the etiology of 
several cases of renal glycosuria. Allen and his co-workers ‘* reported 
a case in a man, 42 years of age, who was injured during the World 
War and remained unconscious for three days. The urine was free 
from sugar before the injury. The history suggested to the authors 
that severe trauma was the primary or at least the exciting cause. Strouse 
and Beifeld ?® described a case of renal glycosuria in which sugar was 
discovered in the urine about one year after a severe injury to the head. 
Such clinical observations bring up the question whether intracranial 
trauma serves as an important etiologic factor or an existing factor 
when a predisposition to glycosuria already exists. 

Autonomic Imbalance.—Crawford '° stated that disturbances of the 
vegetative nervous system may be the explanation in a certain number of 
cases. Four of his patients sought advice on account of nervous symp- 
toms which he believed might be attributed to disturbances of the vege- 
tative nervous system. Goldberg *° concluded from his experiments 
that renal glycosuria is dependent on disturbances of the vegetative 
nervous system. Chiari and Frohlich *! showed that the excitability of 
the vegetative nervous system is markedly augmented by diminishing 
the calcium content of the body. Cammidge and Howard ”* included in 
their definition of renal glycosuria the statement that the blood shows 
an absolute and not merely a relative reduction in the proportion of 
calcium. Hamburger and Brinkman ** found that the renal threshold 
for dextrose could be altered by varying the amounts of calcium and 
potassium in perfusing fluids. Crawford was of the opinion, therefore, 
that the therapeutic administration of calcium in renal glycosuria may 
produce a beneficial effect by diminishing the excitability of the vegeta- 
tive nervous system. Further work seems necessary before any facts 
are definitely established. 

Endocrine Disturbance.—Joslin ** stated that a lowered renal thresh- 
old which commonly occurs in both hyperthyroidism and pregnancy 
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indicates that possibly an endocrine disorder may play a part in renal 
glycosuria. Conclusive evidence supporting the theory of an endocrine 
factor is, however, lacking. 

PROGNOSIS 


Various opinions are held as to the effect of renal glycosuria on 
nutrition and its possible transition to diabetes mellitus. Prolonged 
studies indicate a favorable prognosis. Allan *° reported a case of renal 
glycosuria with known constant glycosuria for eighteen years in which 
no signs or symptoms of diabetes mellitus developed. F. Parkes 
Weber * described a case of renal diabetes in an English woman, 57 
years of age, who was known to have passed from 1 to 5 per cent sugar 
in the urine for at least forty-four years without signs or symptoms of 
diabetes mellitus. There was no evidence that the persistent glycosuria 
had an injurious influence on her general health. Crawford *® stated 
that renal glycosuria has been known to persist for many years without 
apparent deterioration in health, and that so far as the present knowl- 
edge goes, there is no known relationship between renal glycosuria and 
diabetes mellitus. According to Joslin,** the condition in itself seems to 
have no ill effects on renal function. Although renal glycosuria prob- 
ably does not change the diabetes, he usually gives a guarded prognosis 
because of the possibility of an error in classification or the possibility 
of coincidental renal glycosuria and diabetes mellitus, as reported by 
Curran and Mills.?* Young,** on the other hand, stated that renal glyco- 
suria, because of its chronicity, may so undermine nutrition that proper 
development does not occur. He believed that all cases of renal glyco- 
suria should be considered as at least potential cases of diabetes mellitus. 
The majority of investigators, however, give a more favorable prognosis, 
and consider renal glycosuria benign. 


TREATMENT 


Until the etiologic factors are more certainly established treatment 
must be on an empirical basis. Goto ** stated that there is no assurance 
that it is harmless to give persons with renal glycosuria carbohydrate 
and dextrose in large amounts. The normal threshold for dextrose 
may be further depressed on such a regimen. Young ** advocated the 
frequent feeding of small amounts of carbohydrates in order to prevent 
blood sugar values above the lowered renal threshold in cases of renal 
glycosuria. A high protein content is also maintained in this diet. 
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However, neither Goto nor Young was able to support their hypothesis 
that an unlimited carbohydrate intake depresses the patient’s tolerance 
for carbohydrates. Crawford ?® referred to a case ‘in which calcium 
lactate and parathyroid extract were given, and a temporary reduction 
in the glycosuria was produced. Lewis and Mosenthal ** gave calcium 
chloride by mouth for three days, but it had no effect in reducing the 
output of sugar. In view of the benign course of renal glycosuria in 
cases carefully observed over a long period of time the rationale of 
dietetic management can be questioned. The specific value of calcium 
therapy cannot be evaluated until unequivocal evidence of its action in 
controlling glycosuria is presented. 


OCCURRENCE IN CHILDREN 


Cases in children are mentioned in the literature, but few of them 
are fully described. Findley and Rabinowitch,?? in summarizing pre- 
vious cases, found 1 patient of 6 years and 5 of less than 10 years. 
Lemann *° observed a boy from the age of 3 years and 4 months until 
6 years of age. During that period the child had constant glycosuria 
without hyperglycemia irrespective of diet. The patient showed no 
symptoms of diabetes mellitus, and his weight increased from 33 to 42 
pounds (15 to 19 Kg.). Paullin and Bowcock* described the condition 
in a poorly nourished and ill-developed white girl who was unable to 
walk because of muscular weakness of her lower extremities. No 
mental impairment was present. Sugar was first noted in the urine at 
2 years of age, and during a period of three years there were no symp- 
toms of diabetes mellitus. Eight units of insulin a day did not appreci- 
ably lower the amount of sugar excreted in the urine, and even the 
production of insulin shock did not rid the urine of sugar. It was the 
authors’ opinion that the constant loss of dextrose in the urine might 
have influenced the retarded physical development. Young’s ** patient 
was a girl 8 years of age in whom glycosuria was found at the age of 
3 years. Insulin was given, with the production each time of a hypo- 
glycemic reaction. On a restricted diet the urine continued to show 
glycosuria, and the child did not gain weight or grow normally. The 
institution of a diet low in carbohydrates with frequent feedings resulted 
in a normal gain in weight and development. At the time of the report 
she had attained normal weight and the urine was free from sugar 
most of the time. Goldbloom *' reported a case in a 20 month old 
infant whose father also had renal glycosuria. The infant was observed 
for only six weeks, and the glycosuria disappeared. No subsequent data 
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were available so that it is not certain whether this is a true case of 
renal glycosuria. 

Other cases of renal glycosuria in children appear in the literature, 
but those cited in this discussion merely serve to emphasize the fact 
that the condition is a clinical entity in childhood and may be recognized 
at this period of life. This brings up the question of whether those 
cases which have been recognized in adult life ever presented symptoms 
sufficiently characteristic to have established the diagnosis during child- 
hood. After going over the cases on record the question must be left 
open, as the information available is not conclusive enough to decide 
the question. The case reported by Bailey ** is, however, interesting 
from this standpoint. He reported a case in a woman, aged 31, who 
had been in poor health from early infancy. She was always poorly 
nourished, and her mother told her that when she was a child her urine 
was irritating. Meticulous care and hygiene were necessary to prevent 
irritation of the vulva. Bailey was of the opinion that the history 
pointed strongly to this being a congenital condition. 


REPORT OF A CASE 


The following case brings up some interesting points with regard to 
renal glycosuria in children: 


History—V. K. was admitted to the Research and Educational Hospital on 
July 18, 1932, at the age of 5 years and 4 months, for a metabolic study because of 
glycosuria. This was discovered accidentally when the urine was examined during 
the course of an infection of the upper respiratory tract to rule out pyelitis. Two 
and a half weeks preceding the infection of the upper respiratory tract she was in 
contact with a child in whom scarlet fever developed two days later. On June 23 
she had tonsillitis, nasal discharge, a nonproductive cough and fever. These symp- 
toms lasted for three days but she remained in bed five days. During the course 
of the febrile period an examination of the urine revealed sugar. At the onset of 
the illness sugar was found in the urine in association with acetone, but no casts or 
red blood cells were noted. The patient was placed on a restricted carbohydrate 
diet by her physician, but the glycosuria continued. The patient’s father, a dentist, 
examined the urine daily, and constantly found a reduction with Haine’s solution 
until the day of admission. No examination of the urine had ever been made 
before the febrile period of June 1932. In spite of exposure to a child with scarlet 
fever there was no evidence that our patient had the disease in a manifest or an 
atypical form or any of the complications (nephritis). At no time was there 
clinical evidence for the diagnosis of diabetes mellitus. A physician who had her 
under his care since early infancy stated that she never showed evidence of dis- 
turbed carbohydrate metabolism nor had she ever had symptoms suggesting 
nephritis. On entrance to the hospital symptoms of occasional dizziness and a 
“tired feeling” in her back for several days preceding admission were the only 
complaints elicited. 


32. Bailey, C. V.: Am. J. M. Sc. 157:221, 1919. 
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Past illnesses included occasional respiratory infections of the upper tract and 
pertussis at 3 years of age. At 4 years she received diphtheria toxin-antitoxin with 
no complications. 

The patient was the only child born at full term, and weighed 8% pounds 
(3,856 Gm.). Labor lasted for eighteen hours, and forceps were used with ether 
anesthesia. Except for a slight bruise of the right upper eyelid there was no evi- 
dence of cerebral trauma at birth and the history following birth corroborates the 
statement. Her mental and physical development were normal. 

The family history was of considerable interest. The child’s maternal grand- 
father had diabetes mellitus which was discovered twelve years before. The dis- 
ease was apparently mild, for the treatment consisted of a restricted carbohydrate 
diet only. When the grandfather’s condition was diagnosed as diabetic the patient’s 
mother was examined. A single specimen of urine contained sugar. However, 
the urine was normal six years later during routine prenatal examination of the 
urine. Two days before bringing the patient to the hospital, while she was excited, 


TABLE 1—Sugar Tolerance Curve on Two Different Occasions 


31.2 Gm. Dextrose with 350 Cc. Water 


7/25/32: 


Blood Sugar Sugar Acetone Volume of Total Gm. 
(Venous), in n Urine, Specific Sugar in 
Time Mg. Urine Urine Ce. Gravity Urine 
8:30 63 
9:30 Piret 170 0 75 
10:30 Second hour...... 143 ~ 0 270 
11:30 Third hour....... 70 + 0 35 a 


6/1/33: 36.2 Gm. Dextrose with 300 Ce. Water 


8:30 ae 75 + with 0 135 1.024 2.24 
1 drop 


8:35 Dextrose taken 


9:35 Firet hour... 158 + with 0 100 1.015 2.33 
1 drop 

10:40 Second hour...... 91 + with 0 10:55, 110 1.006 1.2 
1 drop 

11:35 Third hour....... 94 + with 0 25 1.012 0.5 
1 drop 


a reduction was obtained, but sugar was not present on the following day. The 
information was also offered that a physician found sugar in the urine of a maternal 
uncle, and that the glycosuria was not due to diabetes mellitus. 

Physical Examination—The patient was a well nourished and well developed 
white child, 5 years and 4 months of age, with no objective evidence of ill health. 
She was 111.75 cm. in height and weighed 18.9 Kg. Physical examination revealed 
a normal condition except for small cryptic tonsils, pharyngitis and an old trau- 
matic scar on her right upper eyelid due to delivery with forceps. 

After being studied for two months in the ward, during which time a tonsil- 
lectomy was performed under ether anesthesia, her weight was 17.7 Kg. The 
pharyngitis continued during the early period of hospitalization. Bacteriologic 
study of the pharyngeal flora revealed hemolytic staphylococci. Roentgenograms 
of the sinuses gave negative results. The blood pressure during the first week of 
observation was 110 systolic and 90 diastolic and 122 systolic and 84 diastolic, but 
later it became 86 systolic and 54 diastolic. The clinical course during the period 
of hospitalization was entirely uneventful and afebrile. 

Laboratory Findings—Type of Urinary Sugar: Dextrosozone crystals were 
identified with the phenylhydrazine test. A reduction was obtained with Benedict's 
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TABLE 2.—Effect of Quantitative Diets on Glycosuria 


Diet 


Car- 
Pro- bohy- 
tein, Fat, drate, Dex- 
Gm. Gm. Gm. trose 


40 80 70 101.2 


Period, Cal- 
Days ories 


22 


40 55 125 153.4 


40 35 196.7 


Daily 
Intake 
of Dex- 


Fatty trose, 


Acid 
90.4 


Gm. 


64.8 to 
101.2 


Activity 
Ward 


Daily 
24 


Hour 
Excre- 
tion of 
Urine, 

Gm. 
0.22 to 

5.02 


Glycosuria 


Constant 
except one 
specimen, 
midnight 
to7 a.m.; 
sugar present 
remainder 


of the day 
Constant 2.47 to 
8.07 


Constant 0.7 to 
10.24 


Constant 1.32 to 
12.58 


Blood 
Sugar 
Values 

After 
Fasting 
Basal (Folin- 
Meta- Wu), 
bolic Mg. per 
Rate 100 Cec. 


+31 
+23 


TABLE 3.—Synchronous Determinations of Sugar in the Urine and Blood 


Diet: 1,155 Calories; Protein, 40; Fat, 35; Carbohydrate, 170 


9/1/32 


9/2/32 


9/3/32 


“Blood 


Urine 


“Blood 
87 


82 
7 


24 Hour Test of Urine (from 7 a. m. to 7 a. m.) 


Sept. 1 to Sept. 2 
Sept. 2 to Sept. 3 
Sept. 3 to Sept. 4 


Urine Blood 
+ 61 


75 


Urine, Ce. 


Urine 


Sugar, Gm. 
5.55 
5.33 


10.24 


solution before fermentation of the urine with yeast, but not afterward. Bial’s test 
for fructose was negative when compared with controls. The necessity of differ- 
entiating the type of urinary sugar is illustrated by the reports of Marble 16 and 
Neuman,?3 who observed several cases of chronic essential pentosuria in childhood 
which clinically resembled renal glycosia. 

Carbohydrate Tolerance Curve: The carbohydrate tolerance was determined 
after giving orally 1.75 Gm. of dextrose in water per kilogram of body weight 


33. Neuman, L.: M. Ann. District Columbia 1:79, 1932. 
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74 
153.4 +12 
17 1,155 196.7 Ward +30 73 
+11 80 
87 
61 
75 
9 Mixed diet of the ward..........ccccccocscce Ward Po 
7:30 a. m., meal 
11 a. m., meal 
4p. m., meal 
_ 102 + + 
as + + 
87 + + 
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(from 9 to 12 per cent). The blood sugar value rose to 170 at the end of one 
hour, and did not return to normal until three hours after the dextrose was given 
(table 1). The second test was made ten months later, and showed an earlier 
return to normal values. 

Effect of Diet: An increase in the daily intake of dextrose from 101.2 to 
196.7 Gm. influenced the output of sugar only slightly. No change was noted in 
the blood sugar values when the intake of dextrose was increased (table 2). 
Glycosuria was constantly present except in one specimen from midnight to 
7 a. m. after fasting, but glycosuria was present the remainder of the day. 

Synchronous Examination of the Blood and Urine: Frequent determinations 
of the blood sugar values and examination of the urine were made for forty-eight 


TasLe 4.—Effect of Insulin on Urine and Blood Sugar 


Diet: 1,155 Calories; Protein, 40; Fat, 35; Carbohydrate, 170 
9/6/32 9/7/82 9/8/32 9/9/32 
Insulin: 3 Units, Insulin: 3 Units, Insulin: 5 Units, Insulin: 5 Units, 
20 Minutes Before 20 Minutes Before 20 Minutes Before 20 Minutes Before 
Meals Three Meals Three Meals Three Meals Three 
Times a Day Times a Day Times a Day Times a Day 


Glyco- Blood 
Time Glycosuria Glycosuria suria Sugar Glycosuria 
+ 
+ 
+ + = + 


24 Hour Test of Urine (from 7 a.m. to 7 a.m.) Urine, Ce. Sugar, Gm. 


hours to determine synchronous values and to obtain repeated analysis two hours 
after meals (table 3). Glycosuria was constantly present and all blood sugar 
values were normal. Six synchronous examinations of the blood and urine revealed 
glycosuria without hyperglycemia. Blood sugar values two hours after meals were 
normal. 

Effect of Insulin: The effect of insulin on glycosuria and blood sugar values 
was studied for four days. Three units of insulin was given twenty minutes before 
meals for two days and 5 units for the following two days. The total amount of 
sugar excreted was only slightly reduced. Blood sugar values two hours after 
meals were slightly lower than when no insulin was given. Insulin shock was not 
produced. Glycosuria was constant in spite of 9 units given daily for two days 
and 15 units daily for two days (table 4). 

Renal Function: The phenolsulphonphthalein, Mosenthal and concentration and 
dilution tests showed normal reactions. The nonprotein nitrogen of the blood was 


80 
1S MOOR... + + + 
2p.m + + 
4p.m 
6p. m + 63 
8 p.m + + + 
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34 mg. in July 1932 and 25 mg. in June 1933. The examination of the urine on 
June 1, 1933, gave normal results except for a positive Benedict reaction and the 
presence of occasional white blood cells. 

After admission casts were occasionally found in the urine for one week, and 
acetone for three weeks. However, tests for diacetic acid were negative, and red 
blood cells were not seen. During this period she was afebrile but had slight 
pharyngitis. Following an anesthetic for a tonsillectomy there was transient 
ketonuria. 

Course ——The patient was readmitted to the Research and Educational Hospital 
on June 1, 1933, for further studies. Additional information was furnished by the 
parents at this time. They noted a gain in weight and an increase in height. At 
no time had she complained of polydypsia, polyphagia or polyuria. She urinated 
from four to five time a day, and had no nocturia. Her bowels moved daily. She 
did not complain of headache, dizziness, spots before her eyes or lumbar pain. At 
no time was there general or localized edema. 

Her urine had been tested for sugar with Haine’s solution from once to three 
times a week since she was discharged from the hospital on Sept. 18, 1932. On no 
occasion had the test been negative. The mother recalled at this visit that since 
about 4 years of age the patient frequently complained that her “body hurt,” 
referring to the vulva. She never complained of itching or burning. Whenever the 
child complained the mother found the vulva reddened. This was noted several 
times a month; cold cream applied to the vulva gave immediate relief. 

The child had been well except for two infections. During December 1932 she 
had an infection of the upper respiratory tract with a temperature as high as 103 F. 
rectally for three days. Recovery was uneventful. No acetone odor to the breath or 
drowsiness was noted during the febrile period. Following this the patient 
remained well until May 5, 1933, when she had a typical case of measles. The 
eruption lasted for one week. There were no complications. Her temperature rose 
to 104 F. by mouth on the day the eruption developed and became normal on the 
fourth day. During or following neither of the infections was there any evidence 
of ketosis or of diabetes mellitus. 

On readmission the blood calcium was 11 mg. and the potassium 19.8 mg. 
The Kahn reaction of the blood and Pirquet test were negative. Cytologic observa- 
tions of the blood were normal. 

Bacteriologic examination of the vulvovaginal flora on June 14 revealed a 
Mycoderma strain of yeast which has normally been found on the skin. 

A physical examination on June 16, 1933, at which time she was 6 years and 2 
months of age, revealed a normal child except for a slight redness of the vulva. 
She had gained 1.8 Kg. and had grown 5.25 cm. since her first admission. The 
blood pressure was 98 systolic and 68 diastolic. Laboratory examinations revealed 
glycosuria without hyperglycemia. The sugar tolerance curve was normal. 


COMMENT 


The patient presented constant glycosuria without hyperglycemia for 
over a year. During this period there was no evidence of transition to 
diabetes mellitus. In fact, the sugar tolerance curve was more repre- 
sentative of renal glycosuria at the end of one year’s observation than 
when she was first studied. The first sugar tolerance curve was sug- 
gestive of mild diabetes mellitus, but subsequent observations indicated 
normal blood sugar values after the ingestion of carbohydrates. 
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Her nutrition has remained in a good state, and at no time has she 
complained of the symptoms characteristic of diabetes mellitus. She 
withstood a general anesthetic, an infection of the upper respiratory 
tract and an attack of measles—conditions which would be expected to 
aggravate diabetes mellitus, without symptoms to suggest the inability 
to metabolize carbohydrates normally. 

The onset of the glycosuria could not be ascertained. The history, 
however, of vulvovaginitis suggests its beginning before the respiratory 
infection of June 1932. Hesseltine ** showed that glycosuria supplies a 
favorable medium for vulval mycosis which may have accounted for 
the symptom, although no fungi were found in June 1933. 

On the other hand, it is possible that the infection in June 1932 
precipitated a change in the renal threshold for dextrose, as a hereditary 
predisposition already existed. Although there were no clinical findings 
or reactions to laboratory tests to indicate impaired renal functions casts 
were found in the urine, and the blood pressure was somewhat elevated 
when the patient was first studied. 

The patient was a calm child, normally proportioned, and had no 
symptoms or signs to suggest a disturbance of the vegetative nervous 
system or endocrine system. No one cause discussed under etiology 
can be definitely assigned as the cause of glycosuria. 


SUMMARY 
The subject of renal glycosuria is reviewed, and special reference 
is made to its occurrence in childhood. The criteria for diagnosis and 
etiology are considered in detail. In the case reported all the recent 
diagnostic criteria were fulfilled except the duration of the glycosuria. 
A benign course was observed for a period of over one year in spite of 
an unlimited intake of carbohydrate. 


Note.—Since this communication was submitted for publication. 
glycosuria has been constantly present in spite of the patient’s excellent 
general health and normal growth and development. 


34. Hesseltine, H. C.: Diabetic or Mycetic Vulvovaginitis, J. A. M. A. 100: 
177 (Jan. 21) 1933. 
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Pediatric Biographies 


JOHN CONRAD OTTO 
1774-1844 


A NOTE ON THE HISTORY OF HEMOPHILIA 


JOHN RUHRAH, M.D. 
BALTIMORE 


John Conrad Otto (1774 to 1844) was born in Woolbridge, N. J. 
He studied at Princeton, where he received the degree of A.B. in 1792, 
and then entered the office of Benjamin Rush; he obtained his degree in 
medicine from the University of Pennsylvania in 1796. He contracted 
yellow fever in the epidemic of 1798, and the same year became a physi- 
cian for the Philadelphia Dispensary. When Rush died in 1813, Otto 
was appointed one of the physicians for the Pennsylvania Hospital, a 
position which he held for twenty-two years. He was a fellow of the 
College of Physicians, and from 1840 until his death on June 26, 1844, 
was vice president of that organization. 

His account of hemophilia, so named by Schoénlein, was published in 
the Medical Repository in 1803, and was based on a study of a family 
named Smith, from the neighborhood of Plymouth, N. H. In 1805, in 
Coxes’ Medical Museum, he had another article about the disease in the 
family of Benjamin Benney, of Maryland, which he had mentioned in 
his first article. 


An Account of an HEMORRHAGIC DISPOSITION existing in certain Families. 
By Joun C. Orto, M. D. of Philadelphia. 

ABOUT seventy or eighty years ago, a woman by the name of Smith, settled in 
the vicinity of Plymouth, New-Hampshire, and transmitted the following idiosyn- 
crasy to her descendants. It is one, she observed, to which her family is unfor- 
tunately subject, and had been the source not only of great solicitude, but frequently 
the cause of death. If the least scratch is made on the skin of some of them, as 
mortal a hemorrhagy will eventually ensue as if the largest wound is inflicted. 
The divided parts, in some instances, have had the appearance of uniting, and have 
shown a kind disposition to heal; and, in others, cicatrization has almost been 
perfect, when, generally about a week from the injury, an hemorrhagy takes place 
from the whole surface of the wound, and continues several days, and is then 
succeeded by effusions of serous fluid; the strength and spirits of the person become 
rapidly prostrate; the countenance assumes a pale and ghastly appearance; the 
pulse loses its force, and is increased in frequency; and death, from mere debility, 
then soon closes the scene. Dr. Rogers attended a lad, who had a slight cut on his 
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ioot, whose pulse “was full and frequent” in the commencement of the complaint, 
whose blood “seemed to be in a high state of efferverscence.” So assured are the 
members of this family of the terrible consequences of the least wound, that they 
will not suffer themselves to be bled on any consideration, having lost a relation 
by not being able to stop the discharge occasioned by this operation. 


MEDICAL REPOSITORY. 


Vor. VI.—No. I. 


ARTICLE I. 


An Account of on Disposr rion existing in 
Familizs. By JounC. Otto, Af. D. of Philadd- 
BOUT seventy or eigh 2 woman by the 
Hampshire, and transmitted the following idios (0 her 
descendants. It is one, she observed, to whic we ily is 
unfortunately subject, and had been the source not only af 
solicitude, but euly the cause of death. the 
scratch is made on the skin of some of them, as mortal a 
hemorrthagy will eventually ensue as if the largest wound & 
inflicted. The divided parts, in some instances, have had o 
: of uniting, and have shown a kind 


The first page of Otto’s article in the Medical Repository. 


Various remedies have been employed to restrain the hemorrhagies—the bark, 
astringents used topically and internally, strong styptics, opiates, and, in fact, all 
those means that experience has found serviceable, have been tried in vain. 
Physicians of acknowledged merit have been consulted, but have not been able to 
direct any thing of utility. Those families that are subject to certain complaints 
are occasionally relieved by medicines that are inefficacious when applied to others ; 
and family receipts are often of greater advantage in restoring them, than all the 
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drugs the materia medica offers for that purpose. A few years since the sulphate 
of soda was accidentally found to be completely curative of the hemorrhages I 
have described. An ordinary purging dose, administered two or three days in 
succession, generally stops them; and, by a more frequent repetition, is certain of 
producing this effect. The cases in which the most powerful, and apparently most 
appropriate remedies have been used in vain, and those in which this mode of 
treatment has been attended with success, are so numerous, that no doubt can 
exist of the efficacy of this prescription. The persons who are subject to this 
hemorrhagic idiosyncrasy, speak of it with the greatest confidence. Deceptions may 
take place from accidental coincidence; but when a complaint has often occurred, 
and been almost uniformly fatal without the administration of a certain medicine, 
and has constantly yielded when it has been given, scepticism should be silent with 
regard to its utility. Nor should our inability to account for the fact, upon the 
theory and principles we have adopted, be conceived a sufficient reason for dis- 
believing it. An attempt to explain the mode of operation of this valuable remedy 
might give birth to much speculation. As the affection has been attended with 
mortality, and there is generally a disposition to give relief as early as possible, 
experiments have not been made with the other neutral salts to learn their com- 
parative effect; nor have medicines been tried whose operation might be supposed 
to be similar. The prescription being known to the whole family, application is 
rarely made to a physician, and when it is, it is rather with a view of directing 
him how to proceed, than of permitting him to make a series of trials and observa- 
tions which might be at the hazard of the life of the patient. The utility of the 
sulphate of soda cannot arise from its debilitating effects, since it has been found 
serviceable when the previous depletion has been great, the strength much exhausted, 
and the system has evidenced symptoms of direct debility. Perhaps time will 
elucidate its mode of operation, and some general principles may be developed that 
may be applied to advantage in restraining ordinary hemorrhages; but reasoning 
upon what has been discovered to be useful in idiosyncrasies, and applying it to 
the general constitution of human nature, must necessarily be vague and productive 
of occasional evil. In every case, however, a doubtful remedy is preferable to 
leaving the patient to his fate. The sulphate of soda has constantly succeeded when 
administered; but the prescription being in the possession of the Shepard family, 
the descendants of Smith, and the cases that have been attended by physicians not 
being very numerous, it is impossible to ascertain the various states of the system 
in which it has been given, or to form any correct conclusions respecting its manner 
of acting. No experiments have been made on the blood to discover if any or what 
changes take place in it. 

It is a surprising circumstance that the males only are subject to this strange 
affection, and that all of them are not liable to it. Some persons, who are curious, 
suppose they can distinguish the bleeders (for this is the name given to them) 
even in infancy; but as yet the characteristic marks are not ascertained sufficiently 
definite. Although the females are exempt, they are still capable of transmitting it 
to their male children, as is evidenced by its introduction and other instances, an 
account of which I have received from the Hon. Judge Livermore, who was polite 
enough to communicate to me many particulars upon this subject. This fact is 
confirmed by Drs. Rogers and Porter, gentlemen of character residing in the 
neighbourhood, to whom I am indebted for some information upon this curious 
disposition. When the cases shall become more numerous, it may perhaps be found 
that the female sex is not entirely exempt, but, as far as my knowledge extends, 
there has not been an instance of their being attacked. 
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The persons subject to this hemorrhagic disposition are remarkably healthy, 
and, when indisposed, they do not differ in their complaints, except in this par- 
ticular, from their neighbours. No age is exempt, nor does any one appear to be 
particularly liable to it. The situation of their residence is not favourable to 
scorbutic affections or disease in general. They live, like the inhabitants of the 
country, upon solid and nutritious food, and when arrived to manhood, are 
athletic, of florid complexion, and extremely irascible. 

Dr. Rush has informed me, he has been consulted twice in the course of his 
practice upon this disease. The first time, by a family in York, and the second, by 
one in Northampton county, in this state. He likewise favoured me with the 
following account, which he received some years since from Mr. Boardley, of a 
family in Maryland, afflicted with this idiosyncrasy. 

“A. B. of the State of Maryland, has had six children, four of whom have died 
of a loss of blood from the most trifling scratches or bruises. A small pebble fell 
on the nail of a forefinger of the last of them, when at play, being a year or two 
old: in a short time, the blood issued from the end of that finger, until he bled to 
death. The physicians could not stop the bleeding. Two of the brothers still 
living are going in the same way: they bleed greatly upon the slightest scratch, and 
the father looks every day for an accident that will destroy them. Their surviving 
sister shows not the least disposition to that threatening disorder, although 
scratched and wounded. The father gave me this account two days since, but I 
was not inquisitive enough for particulars.” 


Pediatrics in Art 


THE INFANT’S CHAIR 


JOHN RUHRAH, M.D. 
BALTIMORE 


Anton Raphael Mengs (1728 to 1779), who is said to have been 
more learned than inspired, left a number of pictures, at least one of 
which has a pediatric interest. This hangs in the Prado in Madrid and 
is a portrait of two children, evidently of the nobility. It illustrates 


Portrait of two infants by Mengs. 


fairly well what the very rich provided in the way of show clothes for 
their children. The baby with a teething ring in its hand sits in a fine 
little arm chair with a restraining board, which, for purposes of the 
artist, has been put on a stand. The head is covered with a cap not 
unlike those seen today. The older child is dressed in a long gown of 
stiff satin and fingers a jeweled order. The cap is tied snugly about the 
head. The children of the very rich were as handicapped in those days 
as they are today. 
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News and Comment 


UNIVERSITY NEWS 


Prof. Albrecht Peiper of the University Children’s Clinic of the Charité, 
Berlin, has been named director of the Children’s Hospital of Barmen. 

Dr. Herman Zischinsky has been named director of the Infectious Pavilion of 
the Wilhelminen Hospital in Vienna to replace Dr. Pospischill, deceased. 

Dr. Oscar M. Schloss has resumed private practice on his resignation as 
professor of pediatrics at the Cornell University Medical School and as pediatrician- 
in-chief of the New York Hospital. He is to remain with the medical school 
as professor of clinical pediatrics and with the hospital as attending pediatrician. 
He also will continue his research work at the hospital. Dr. Samuel Z. Levine, 
now associate professor and attending pediatrician, has been appointed acting 
pediatrician-in-chief and acting professor of pediatrics. 


SOCIETY NEWS 
American Pediatric Society.—At the meeting of the society at Asheville, 
N. C., from May 3 to 5, the following officers were elected: president, Dr. Borden 
S. Veeder; vice president, Dr. Henry J. Gerstenberger; secretary-treasurer, Dr. 
Hugh McCulloch; recorder and editor, Dr. C. A. Aldrich; member of the council, 
Dr. James L. Gamble. At the same meeting Dr. Allen M. Butler of Boston and 
Dr. John Lyttle of New York were elected to membership. 


DEATHS 


Dr. Charles B. Boidt, chief of the laboratory at the Hopital des Enfants- 
Malades, died recently in Paris. 


Abstracts from Current Literature 


Pathology, Bacteriology and Biochemistry 


EFFECT OF EXPERIMENTAL MASSIVE HEMORRHAGES ON THE SIZE OF THE RED 
BLoop CELL In Docs. A. R. CAMERO and E. B. Am. J. 
Physiol. 103:407 (Feb.) 1933. 

Massive hemorrhages in dogs produced a marked increase in the scatter of 
the erythrocyte diameter and an increase in the average cell diameter. 

Nourse, Cleveland. 


Tue EFFect oF A HIGH VEGETABLE PROTEIN DIET ON THE TRICHOMONAD 
FLAGELLATES OF Rats. ROBERT HEGNER, Am. J. Trop. Med. 13:535 (Sept.) 
1933. 


The author carried out an experiment to determine the effect of a diet high in 
vegetable protein on Trichomonas in rats. He used three groups of albino rats 
highly infected with intestinal Trichomonas. To one group he fed a normal diet. 
The other groups received a diet high in animal protein and a diet high in vegetable 
protein, respectively. He found that vegetable protein was almost as effective as 
animal protein in rendering the intestine of the rat host unfavorable for 


Trichomonas. BurpeE, Augusta, Ga. 


RECOVERY FROM EXPERIMENTAL BARBITAL POISONING UNDER VARIOUS TYPES 
OF FLUID ADMINISTRATION. W. E. Gower and J. Van De Enrve, J. 
Pharmacol. & Exper. Therap. 48:141 (June) 1933. 

Diuresis hastened the recovery of dogs with barbital poisoning. By vein, 
saline solutions were more effective than dextrose solutions, probably because of 
the dehydrating action of the latter. Saline solution by mouth caused variable 
diuresis, but when diuresis was maintained this route was most effective. Hypo- 
dermoclysis was not effective, because absorption was too slow. 

PILcHER, Cleveland. 


StupIEs oN Catcium: VIII. THerapeutic Errects oF CALGLocoN (CALCIUM 
GLUCONATE) ON THROMBOPHLEBITIS EpEMA. ARNOLD L. LIEBERMAN and 
Leo M. ZIMMERMAN, J. Pharmacol. & Exper. Therap. 48:301 (July) 1933. 
Edema was produced in the hindlegs of dogs by an injection of fibrinogen and 

cephalin in suspension. The subcutaneous injection of calcium gluconate and para- 

thyroid extract-Collip hastened the disappearance of the edema as compared with 
that in the controls. The authors think that this is due to the lessened permeability 
of the capillaries. PiLcneER, Cleveland. 


Bioop SuGAR AS AFFECTED BY THE PSYCHIC SECRETION OF THE GLANDS OF 
DicestT1on. G. SANPAOLESI, Riv. di clin. pediat. 31:1076 (Sept.) 1933. 


Observations were made of the sugar and the inorganic phosphorus of the blood 
of five children between the ages of 10 and 18 months. During fasting the blood 
sugar was increased in four of the five children approximately 0.02 per cent by 
the psychic stimulation of seeing food or of sucking an empty bottle. No con- 
sistent change was observed in the blood phosphorus under similar stimulus. 


Boston. 


= 
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EXPERIMENTAL STUDIES OF THE EFFECT OF ULTRAVIOLET RAYS ON THE 
FERMENTS IN THE BLoop OF GROWING ORGANISMS. O. J. KARAPETJAN, 
Ztschr. f. d. ges. phys. Therap. 45:8 (July 21) 1933. 

From experiments with five puppies irradiated with ultraviolet rays from a 
mercury vapor arc in quartz, observing the effects on the blood ferments, amylase, 
catalase and lipase, the author infers that the activity of amylase is greatly 
increased in proportion to the amount of ultraviolet radiation the animal has 
received. The same is true with catalase, except that the activity of catalase is 
incited best by small doses of ultraviolet rays. The fermentative activity of 
lipase was not found to be perceptibly influenced by ultraviolet radiation. In 
comparison with unirradiated controls, a smaller increase of weight was observed 
in puppies subjected to irradiation with the mercury vapor arc in quartz. It 
was noticeable that of five puppies with pneumonia the controls died, and all those 
submitted to the ultraviolet irradiation survived. Vinton, Brooklyn. 


Nutrition 


EFFECTS OF VITAMINS A AND D oN ANTIBODY PRODUCTION AND RESISTANCE 
TO INFECTION. MERIDIAN RuTH GREENE, Am. J. Hyg. 17:60 (Jan.) 1933. 


The serums of rabbits deficient in vitamins A and D were normal in regard 
to natural hemolytic antibodies for the red corpuscles of sheep. Rabbits deficient 
in vitamin A exhibited a marked lack of response to immunization with the red 
cells of sheep or oxen. The titer of the serum of each control animal was from 
10 to 300 times higher than that of the corresponding vitamin-deficient rabbit 
into which injections were made at the same time. Animals deficient in vitamin D 
responded normally to the red blood cells of sheep. Rabbits deficient in vitamins 
A and D showed no change in the normal agglutinin content of the serum for 
Bacillus typhosus. Rabbits deficient in vitamin D showed no difference in normal 
and acquired hemagglutinins for the red cells of sheep when compared with control 
animals. Rabbits on diets deficient in vitamins A and D showed no change in 
the serum complement, and their temperature remained normal during the period 
of depletion; these animals showed no difference in erythrocyte counts when 
compared with their controls. Rabbits on a diet deficient in vitamin A reacted 
with definite leukocytosis, which appeared with xerophthalmia in about 75 per 
cent of the animals. The leukocyte counts of the rabbits deficient in vitamin D 
were normal. In the group with xerophthalmia, 53 per cent showed a decided 
absolute increase in pseudo-eosinophils when compared with the control group. 
Lymphocytosis occurred in the rachitic animals and their controls, but it occurred 
in a higher percentage of the rabbits deficient in vitamin D and had a tendency 
to be considerably greater. After the appearance of xerophthalmia there was a 
change in the nasal flora of the rabbits deficient in vitamin A. The flora of the 
vitamin A controls and that of the rachitic group did not change. Spontaneous 
infections with Bacillus pyocyaneus occurred in rabbits deficient in vitamin A, 
but not in animals deficient in vitamin D or in the controls of either group. 
Rabbits deficient in both vitamin A and vitamin D were more susceptible to intra- 
nasal infection with Bacterium lepisepticum than control animals. Rabbits deficient 
in vitamin A were more susceptible to intravenous infection with type I pneumo- 
coccus than normal controls. Rachitic rabbits showed a higher morbidity and 
mortality following intranasal inoculation with type I pneumococcus than the 
control animals. There are thirty-two references to the literature. 


New York. 


RELATION OF SERUM CALCIUM TO PATHOLOGIC CALCIFICATIONS OF HyPER- 
VITAMINOSIS D. ARTHUR Ham and B. C. Portuonpo, Arch. Path. 16:1 
(July) 1933. 

Following the administration of a single large dose of activated ergosterol to 
rats and rabbits, the serum calcium level and the histologic appearance of the 
internal organs were studied. The serum calcium level of rats rose for two or 
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three days after the ingestion of activated ergosterol and then gradually diminished. 
Pathologic calcifications did not appear when the serum calcium was rising, but 
they appeared in large numbers when it was falling. It is assumed that the rise 
in serum calcium is caused by an attraction of the parathyroid-controlled fraction 
of the serum calcium for calcium which is obtained from the intestines, bones and 
other tissues. Likewise, the fall in serum calcium may be caused by a release 
of calcium from the fraction of the serum calcium controlled by the parathyroid 
hormone, and since the serum can retain only a small amount of calcium in simple 
solution, precipitation occurs in the tissues. Necrosis and cellular infiltration of 
the tissues preceding calcification may occur during the upswing of the serum 
calcium level because of withdrawal of calcium from the tissues. By this mecha- 
nism the toxic effect of large doses of parathyroid hormone and vitamin D can 
be explained without assuming the portion of the serum calcium associated with 
the parathyroid hormone to be physiologically active. 


LEMAsTER, Evanston, III. 


INFANT FEEDING: THE PropriETARY MILK PREPARATIONS. SAMUEL FRIEDMAN, 


Arch, Pediat. 50:261 (April) 1933. 


The author classifies the common proprietary foods in general use in the feeding 
of infants and gives instructions as to the proper preparation of these foods. 
He believes that frequently a medical student finishes his course in pediatrics 
with little or no knowledge of the types of proprietary foods on the market and 
with little understanding as to how these foods are to be administered. 


WADDELL, JR., University, Va. 


UNDERFEEDING OF INFANTS AND CHILDREN. GEORGE J. FELDSTEIN, Arch. 
Pediat. 50:297 (April) 1933. 


Attention is called to the tendency on the part of many practitioners to under- 
feed babies, especially the new-born. Certain fundamental errors in feeding babies 
and children are pointed out, and stress is laid on the fact that each case must 
be considered individually and care must be taken to supply adequate amounts 


of all the food factors. WaApDDELL, JR., University, Va. 


Raw Basic FEEDING IN THE PREVENTION AND TREATMENT OF DENTAL CARIES. 
I. NEwron KuGEtmass and Tuomas B. Kine, Arch. Pediat. 50:307 (May) 
1933. 

The author’s conclusions are as follows: 

1. Dental caries is a syndrome of many systemic and local disturbances rather 
than a simple disease of single etiology. 

2. Determination of the degree of dental caries was made by means of 
Bodecker’s life caries index in children under continuous supervision for other 
systemic conditions. 

3. Children free from dental caries were of the more stable elements of their 
race, whose general and oral hygiene were superior to those of children with 
marked dental caries. 

4. Dental caries is maximum at the age of 6 for deciduous teeth and at the 
age of 12 for permanent teeth, the incidence increasing rapidly with age. This 
rhythm parallels that of development, thus relating dental caries to deep-seated 
metabolic changes in the growing body. 

5. The degree and prevalence of dental caries are unaffected by recurrent 
infections of the mouth and the upper respiratory tract. 

6. Dental caries is neither prevented nor minimized by breast feeding. Children 
free from dental caries were fed base-forming dietaries in infancy, which con- 
tained early additions of semisolids in the first months of life. 
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7. Children with moderate and extreme dental caries showed inadequate intakes 
of vitamins B, C and D. 

8. Children who were fed ketogenic diets base-forming in their mineral content 
showed low life indexes for caries, while those who were fed ketogenic diets 
acid-forming in their mineral content showed marked dental caries. 

9. Children free from dental caries showed consistently a dietary intake excessive 
in alkali-forming minerals, with a preponderance of raw fruits and vegetables. 

10. Races immune to dental caries consume sufficient raw alkali-forming fruits 
and berries to balance the acid-forming fresh fish and raw meat. 

WADDELL, Jr., University, Va. 


PRESERVATION OF HuMAN MILK: VI. PRELIMINARY NOTE ON THE FREEZING 
Process. Patt W. Emerson and WASHINGTON Ptatt, J. Pediat. 2:472 
(April) 1933. 

Human milk rapidly frozen by dry ice has been kept for several months and 
then thawed and fed to premature infants with excellent results. Chemical 
analyses, bacteriologic examination and clinical trials show that the method is 
perfectly satisfactory in the preservation of human milk. This process, by allow- 
ing human milk to be saved at a time when the supply is greater than the demand, 
makes human milk available at all times. LeMaster, Evanston, Ill. 


PELLAGRA IN A Cuitp Two Years Op. Evcene T. McEnery, J. Pediat. 

2:478 (April) 1933. 

A fatal case of pellagra occurring in a Mexican boy, aged 2 years, is reported. 
No fresh fruits, vegetables or meat had been given. Improvement under treat- 
ment was progressing slowly except for two severe reactions following exposure 
to ultraviolet rays, when the child died suddenly. LeMaster, Evanston, Ill. 


Stupies IN RicKets: VI. CoMPARISON OF THE DEVELOPMENT OF RACHITIC 

CHILDREN WITH THAT OF CHILDREN IN WuHoM RICKETS WAS PREVENTED 

py ULTRAVIOLET IRRADIATION. J. VicToR GREENEBAUM and T. K. 

SELKIRK, J. Pediat. 2:711 (June) 1933. 

Ten children about 5 years of age whose roentgenograms during infancy had 
shown severe rickets were compared with twelve children of the same age who 
were known to have been nonrachitic in infancy. The average weight and height, 
the bony abnormalities and the abdominal findings were practically the same in 
the two groups. The incidence of mild malnutrition and dental caries was slightly 
higher in the rachitic group. It is noteworthy that so little difference could be 
detected between these two groups. LeMaster, Evanston, II. 


Bopy Burtp IN INFANTS WITH ACUTE INTESTINAL INTOXICATION. HARRY 

BAKWIN and RutH Morris Bakwin, J. Pediat. 3:36 (July) 1933. 

Infants with acute intestinal intoxication were found to have less height, 
narrower faces, narrower shoulders and smaller chests than healthy infants from 
the same social environment. The decreased dimensions of the infants with 
intoxication are probably due to retarded growth. Since a deficient diet leads 
to retardation of growth, the author suggests a causal relationship between dietary 
deficiency and acute intestinal intoxication. LeMaster, Evanston, Ill. 


INTRACELLULAR FLurp Loss IN DIARRHEAL DISEASE. ALLAN M. BUTLER, 
CHARLES F. McKHANN and JAMES L. GAMBLE, with the assistance of 
PauLINE Marsu, J. Pediat. 3:84 (July) 1933. 

Estimations of sodium, potassium, nitrogen, phosphorus and total fixed base 
were made on the urine and stools of two severely dehydrated infants with 
diarrhea. Samples of blood serum were also tested for total fixed base, chloride 


‘ 


LITERATURE 1345 


ABSTRACTS FROM CURRENT 


and carbon dioxide content. In both cases the quantity of potassium in the stools 
was much larger, in relation to the sodium, than would be expected on the basis 
of the relatively small value for potassium in gastro-intestinal secretions and 
extracellular fluids. The excretion of potassium in the urine was also high. 
When, however, the loss of intracellular fluid calculated from the urine potassium 
was compared with the loss of fluid as estimated from urine nitrogen, it was 
found to be much larger. It thus seems that potassium and a corresponding 
quantity of intracellular water are excreted in the urine to a much greater extent 
than can be accounted for by the destruction of body protoplasm as measured by 
the excretion of nitrogen. According to these findings, a loss of intracellular 
fluid in addition to a loss of extracellular fluid occurs in the dehydration produced 


by diarrhea. LeMaster, Evanston, IIl. 


OBSERVATIONS ON THE EFFect oF AGING ON THE PoreNncy oF Spray-DrieEb 
ANTISCORBUTIC MaTERIAL. HENRY J. GERSTENBERGER, DoNALDA N. 
SmitTH and G. L. Hacker, J. Pediat. 3:93 (July) 1933. 


Spray-dried orange juice, used in a mixture of lactose and orange juice, was 
found to retain its antiscorbutic potency for fifteen months after manufacture, 
as was shown by the cure of a group of scorbutic guinea-pigs and one human 
infant with severe scurvy. Protein S.M.A., an acid protein milk to which 20 cc. 
of lemon juice is added at the time of manufacture, cured scurvy in six infants 
when given within from five to twenty-three months after the original preparation 


of the milk. LEMasteER, Evanston, IIl. 


OBSERVATIONS ON THE NATURE AND TREATMENT OF DIARRHEA AND THE Asso- 
CIATED SysTEMIC DisTURBANCES. W. McKim Marriott, ALexis F. 
HARTMANN and MILTon J. E. SENN, J. Pediat. 3:181 (July) 1933. 


During the three year period of 1930-1932, 318 infants with diarrhea were 
observed at the St. Louis Children’s Hospital. In 37 per cent of the cases the 
condition was due to enteral infections by the dysentery-paratyphoid-colon group 
of organisms. In this group, 66 per cent of the cases were complicated by 
parenteral infections, such as bronchopneumonia, otitis media, mastoiditis and 
pyelitis. Eighty-three per cent of the patients with nondysenteric diarrhea showed 
definitely recognizable parenteral infections in the rhinopharynx, ears and mastoids 
at the time of admission to the hospital. In the patients with dysentery, the gastric 
contents showed a higher acidity than normal, and cultures were negative for 
colon bacilli, whereas in the nondysenteric group the acidity of the gastric contents 
was very low, and in almost half the cases colon bacilli were the predominating 
organisms in the stomach. The mechanism by which diarrhea produces dehydra- 
tion, electrolyte imbalance, starvation and other secondary disturbances in the 
body is discussed. Routine methods of treatment for diarrhea are presented in 


detail. LeMaster, Evanston, 


Tue ALLEGED CORRELATION BETWEEN THE RATE OF GROWTH OF THE SUCK- 
LING AND THE COMPOSITION OF THE MILK OF THE SPECIES. GROVER F. 
Powers, J. Pediat. 3:201 (July) 1933. 


The data of Abderhalden showing an alleged correlation between the rate of 
growth of sucklings and the protein and ash of the milk of the species are analyzed 
from the standpoint of the percentage of the total calories in protein, carbohydrate 
and fat. Additional data similar to those of Abderhalden are also analyzed. 
According to the author’s method of evaluation, there is no correlation between 
the rate of growth of the suckling and the constituents of the milk. Protein 
furnishes nearly 20 per cent of the total calories of the milk of a large number 
of species of animals, but in man it furnishes less than 10 per cent of the total 
calories of milk. The biologic significance of these facts is obscure. 


LEMAsTER, Evanston, IIl. 
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THE COMPOSITION OF THE UNSATURATED Fatty AcIpDs oF ANIMAL TISSUES. 
H. G. Situ, Proc. Iowa Acad. Sc. 38:171, 1931. 


Little information is available as to the composition of the unsaturated fatty 
acids of animal tissues, especially as regards the location of the double bonds. 
This article is a report of preliminary experiments on the fatty acids of the 
muscle of beef heart and those of beef liver. The unsaturated acids were separated 
by two methods of crystallization of the bromine derivatives and fractional distil- 
lation of the methyl esters. The method of Armstrong and Hilditch was used 
for the oxidation of the unsaturated acids, and the results obtained up to the 
present indicate that the first double bond nearest the carboxyl group is in the 
9:10 position. Azelaic acid is the only dibasic acid which has been separated 
from the products of oxidation. Evidence of the formation of other dibasic acids 
has been obtained, but these have not been identified as yet. 

New York. 


THE REACTION OF HuMAN MILK. W. PartripGeE, Analyst 58:88, 1933. 


Richmond gives the following values for the acidity of eight samples of human 
milk: 5.5, 2.8, 3.7, 3.7, 4.7, 9.3 and 5.5 degrees. These would be the conventional 
dairy degrees of acidity. Results of analyses of fifteen samples made during 
fourteen years show that the acidity lies in most cases between 2 and 5.5 dairy 
degrees. Values for the fat, protein, lactose, ash and acidity of the fifteen samples 


are given. Kucevtmass, New York. 


EvIDENCE OF RICKETS IN MANCHESTER. CATHERINE CHISHOLM, Brit. J. Child. 
Dis. 30:83 (April-June) 1933. 

One thousand six hundred children, aged from 6 to 24 months, were examined, 
the diagnosis of rickets being based on physical and roentgen examination; chemical 
examination of the blood was impracticable since a large number of children had 
to be examined under outpatient conditions. 

Seven and three-tenths per cent of the children showed definite signs of recent 
rickets on roentgen examination. In a further 21 per cent there were signs sug- 
gestive of slight rickets. 

The incidence was found to be twice as great in the inner city as outside the 
2 mile radius. 

No direct and constant correlation between rickets and dentition was observed. 

A fifth of the mothers said that cod liver oil was administered, but as to the 
quantity or regularity there was a good deal of doubt. 

LANGMANN, New York. 


REDUCTION OF WEIGHT BY DEHYDRATION. Max Porces, Brit. J. Phys. Med. 

8:9 (April) 1933. 

The author accomplishes reduction in weight by the administration of sulphur 
water without dietetic restrictions or supernormal physical activity. Reductions 
in weight were also accomplished by baths alone. He presents the hypothesis 
of “increased renal activity due to the simultaneous and related reaction of the 
vessels in the skin and the kidneys.” HARTMAN, Cleveland. 


GASTRO-ENTERITIS. Linpsay MALE, M. J. Australia 1:364 (March 25) 1933. 


The author reviews the types of diarrhea prevalent in Australia, laying 
particular emphasis on the infectious type. In the treatment he stresses the impor- 
tance of isolation, both in hospitals and in private practice, and advocates the 
use of a diet high in carbohydrates for patients with true dysentery. He advocates 
the use of dextrose solutions administered subcutaneously and makes a plea for 
the early use of salt solution administered intraperitoneally, which apparently has 


| 
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not been so favorably received in Australia as in this country. He advocates the 
use of castor oil early in the course of the infectious diarrheas other than dysentery, 
and the use of sodium or magnesium sulphate in dysentery. In dietary treatment 
he advocates the use of lactic acid milk and apparently starts feeding a little 
earlier than is usually advocated in this country. TENNEY, Madison, Wis. 


Prenatal Conditions 


CONGENITAL Cystic DISEASE OF THE LUNG. WILLIAM C. POoLLockK and 
Horace P. Marvin, Am. Rev. Tuberc. 27:59 (Jan.) 1933. 


This rare condition is secondary to a narrowing of the main bronchus or bronchi 
of the involved lobe or lobes, and it is the narrowing which is congenital. The 
cystic changes resulting are usually more or less stationary, but may be progressive 
under certain conditions. Usually the bronchus of one lobe only, most frequently 
the upper, is affected. When so limited, the entire lobe may become cystic without 
the development of symptoms. When more than one lobe is involved, pulmonary 
stress may result in dyspnea, cough and similar symptoms. The condition is 
usually diagnosed as spontaneous pneumothorax. The chief differentiating 
points are: 

(a) No history of a sudden onset. 

(b) Usually no symptoms, except shortness of breath in far advanced cases. 

(c) No usual cause of spontaneous pneumothorax found. 

(d) Constant roentgen and physical findings over a long period. 

(e) Usually no symptoms referable to the chest. 

(f) Roentgen findings differing from those of pneumothorax in the following 

particulars : 

(1) There is no displacement of the mediastinum. 

(2) The compressed lung cannot be seen. 

(3) The fine strands traversing the space are in wide sweeping 
curves and are not straight, as are the adhesions traversing 
the space in pneumothorax. 

If other proof is required, artificial pneumothorax may be established, which 


differentiates the two conditions readily. Evcene Situ, Ogden, Utah 


CONGENITAL ABSENCE OF TESTES (ANORCHIA). Vircit S. CouNSELLER and 
Maurice A. WALKER, Ann. Surg. 98:104 (July) 1933. 


Few reports of absence of the testes have been made. Therefore, the authors 
review nine cases reported from the literature and two of their own. 

Since the testes may lie within the abdomen or in the inguinal canal without 
being palpable, it cannot be determined definitely by general examination that both 
testes are absent. The true anatomic condition can be accurately ascertained only 
by surgical exploration or by necropsy. The authors discuss the possible causes, 
but no definite conclusions as to the etiology are reached. 

The authors note that hernia is not present in the reported cases of anorchia. 
They therefore offer the warning that if hernia is absent and the testes are not 
palpable, it should be remembered that although the testes are probably only 
undescended, they may be completely absent, and this should be mentioned to the 
patient or his relatives before orchidopexy is attempted. BANTIN, Omaha. 


CONGENITAL VALVES OF THE POSTERIOR URETHRA IN Twins. I. DAVIDSOHN 

and CHARLES NEWBERGER, Arch. Path. 16:57 (July) 1933. 

Identical valves in the posterior urethra were found in twins. The valves 
obstructed the outflow of urine, producing stasis and infection in the bladder, 
ureters and kidneys. The embryologic significance of the valvular obstructions 
in the posterior urethra is discussed. LEMaster, Evanston, Ill. 


4 
a 


1348 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


MULTIPLE CONGENITAL ABNORMALITIES. A. J. BALLANTYNE, Proc. Roy. Soc. 

Med. 26:313 (Jan.) 1933. 

An infant, 6 days old, was taken to the hospital on account of swelling of 
the eyelids of the right eye, which had been present since birth, although it had 
lessened considerably. On examination of the eye, many congenital abnormalities 
were found. The report is accompanied by pictures of the eye. 

WILLIAMSON, New Orleans. 


R. W. B. Extis, Proc. Roy. 


CONGENITAL Morsus Corpis IN Two SISTERS. 
Soc. Med. 26:511 (March) 1933. 

The family history, the results of physical examinations and the findings of 
the orthodiagrams in the cases of two patients who were sisters, aged 9 and 5 
years, respectively, are given in the report. In both cases the diagnosis of patent 
ductus arteriosus was made, both clinically and by roentgenologic examination. 


New Orleans. 


CONGENITAL ABNORMALITY OF SPINE. F. W. M. Pratt, Proc. Roy. Soc. Med. 
26:516 (March) 1933. 

A case of congenital spinal abnormality is reported in a girl, aged 11% years. 
Roentgenograms showed fusion of the first and second dorsal vertebrae, a wedge- 
shaped third dorsal vertebra, with the base to the left, and eleven ribs on the right 
side, with probable fusion of the upper second and sixth lumbar vertebrae, resulting 
irom lumbarization of the first sacral vertebra. woypr amson, New Orleans. 


CRANIOFACIAL DysosTosIs wITH EctropactyLismM. R. Garcin, R. THUREL 
and P. Rupaux, Arch. de méd. d. enf. 36:359 (June) 1933. 

This curious form of hereditary dystrophy has occasionally been described in 
the literature under the name of Crouzon’s disease. The symptomatic triad consists 
of cranial deformity resembling oxycephaly; facial malformation, particularly of 
the nose and jaw, and exophthalmos with divergent strabismus. The authors report 
a case in an Armenian child aged 23 months. Amesse, Denver. 


CONGENITAL CAVERNOUS ANGIOMA OF THE LIVER. ENRIQUE ADALID and 
FLorENcIO Escarpo, Arch. argent. de pediat. 3:728 (Nov.) 1932. 


An exceedingly rare condition, congenital cavernous angioma of the liver, 
occurred in a new-born infant. Increasing pallor and recurrent attacks of cyanosis 
and progressive dyspnea, combined with the presence of a large irregular mass in 
the upper part of the abdomen, pointed to an acute abdominal condition probably 
accompanied by extensive hemorrhage. Laparotomy revealed a large angioma of 
the left lobe of the liver, with extensive hemorrhage into the abdomen. The 
case ended fatally. Early operative procedure is always indicated in this condition 
but is rarely successful. Scuiutz, Chicago. 


CONGENITAL MALFORMATION OF THE HEART IN INFANCY. R. Pererras, Arch. 
de med. inf. 1:298 (Sept.) 1932. 
A boy, aged 13, had dyspnea, cyanosis and polycythemia. The case would fall 
into the group designated as the “tetralogy of Fallot,” except that there was no 


enlargement of the pulmonary area. SANFORD, Chicago 


OBSERVATIONS ON PREMATURE INFANTS. S. Fatcon, Arch. de med. inf. 2:83 


(March) 1933. 
Premature children fall into two categories: simple premature children and those 
tainted by inheritance. The simplest form of maintaining heat is an open cradle 
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surrounded by hot water bottles. The only form of food advisable is mother’s 
milk, which should be extracted by an electric breast pump, if necessary. 


SANFORD, Chicago. 


CONGENITAL HEART DisEAsE. L. T. Barposa, Rev. brasil. de pediat. 1:27 
(April) 1933. 

A case of congenital heart disease in a boy, aged 1 year, is described. The 
physical signs were characteristically a thrill over the precordial area and a 
systolic murmur that is described as a “jet of steam.” A roentgenogram showed 
an enlarged globular heart. The author concludes that this is a typical case of 
interventricular communication, as described by Roger. SANFORD, Chicago. 


Uric Acip AND BILE PIGMENT CONCENTRATIONS OF THE CorD BLoop. G. 
BERGER, Ztschr. f. Kinderh. 54:196, 1933. 


In 120 determinations on the blood of the umbilical cord, the values for uric 
acid were from 2.68 to 8.48 mg. per hundred cubic centimeters (average, 4.97), 
and those for bile pigment, between 0.81 and 3.37 mg. (average, 1.6). There was no 
relation between the levels of the two substances. SHELLING, Baltimore. 


A CAaAsE OF TERATOMA OF THE NeEcK. E. PETERSON, Acta obst. et gynec. 
Scandinav. 13:1, 1933. 


Teratomas of the neck are rare. They are usually located on the lateral surface 
in the region of the thyroid gland and are very large, often exceeding the size of 
the baby’s head. These tumors are frequently mistaken for cystic goiters, but are 
always entirely independent of the thyroid gland and never display any of the 
characteristics of thyroid tissue. 

Grossly, these tumors are fluctuating, irregular masses, containing many cysts 
of varying. sizes and consistency. Microscopically, they are extremely variable, 
but in the main they are derived from the three embryonic layers, as are teratomas 
elsewhere in the body. These tumors are of interest to the obstetrician because they 
render delivery of the child exceedingly difficult and usually necessitate a mutilating 
operation. 

The case reported presented the following features: Labor was successfully 
induced by artificial rupture of the membranes. After a fifteen hour and ten minute 
labor, a female stillborn infant was delivered without a great deal of difficulty 
because of the small size of the fetus, which weighed 1,730 Gm. and was 39 cm. 
in length. There were no signs of maceration. 

The tumor was 12 by 9 cm. and was continuous with the esophagus and larynx. 
It was both solid and cystic, containing one large cyst and several smaller ones. 
Microscopically, one noted glandular epithelium, hyaline cartilage, a few lympho- 
cytes and a fibrocellular stroma in the solid portion of the tumor. The cysts con- 
tained a necrotic hemorrhagic substance. No signs of malignancy were noted. 


Apatr, Chicago. 
Diseases of the New-Born 


CONGENITAL GoITER. ALBERT L. Hitt, Arch. Pediat. 50:424 (June) 1933. 


A case of congenital goiter is presented in which the gland, with a small piece 
of trachea, weighed 57 Gm.; the child died on the fourth day of life with some 
signs of thyrotoxicosis—high temperature, rapid pulse and symptoms of pressure 
on the trachea. The ovary showed some signs of too early maturation of the 
follicles. 

Attention is also called to the frequency of congenital goiter in so-called goiter 
belts. The cause of congenital goiter appears to be lack of iodine. The mortality 
varies, children living for more than from twenty-four to thirty-six hours having 


a fair chance of recovery. WappbeELt, Jr., University, Va. 
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THE BRONCHIAL TREE IN THE DECOMPOSING LUNG OF THE NEw-Born. A. 


FoERSTER, Deutsche Ztschr. f. d. ges. gerichtl Med. 20:420, 1933. 


The determination of the occurrence of spontaneous respiration is difficult in 
decomposing pulmonary tissue of the new-born. By using Weigert’s elastic tissue 
stain the bronchial tree may be readily demonstrated, even when other tissue 
elements are disintegrated. On the basis of the examination of sixty lungs of 
new-born infants and from the patients in four medicolegal cases, the author con- 
cludes that the method satisfactorily demonstrates the bronchial tree, which is 
fully expanded when respiration has taken place. However, the diagnosis must 
not be made on one section, but should include a study of the lung from the hilus 


to the periphery. Kern, Chicago. [ArcH. Patu. ] 


SIMULTANEOUS STUDIES OF BILIRUBIN IN THE BLoop, ERYTHROCYTES AND 
HEMOGLOBIN IN IcTERUS NEONATORUM. Paavo HEIN1I0, Acta pediat. 
14:474 (July 12) 1933. 

The author reports simultaneous studies of the bilirubin content of the serum, 
the percentage of hemoglobin, the red cell count, the weight of the child and the 
reticulocyte values in nine newly born infants from the first day of life to the 
forty-fifth day. During the first few days the estimations were made daily, there- 
after at longer intervals. 

In eight cases the concentration of bilirubin in the blood increased rapidly 
during the first few days, and then fell, at first rapidly then more gradually, 
reaching its normal value within two or three weeks. The time of appearance, 
the degree and the duration of jaundice bore a close relationship to the concentra- 
tion of bilirubin. In one case in which the concentration of bilirubin did not 
reach high values jaundice was absent. 

_In all cases the hemoglobin concentration and the red cell count fell rather 
sharply during the first few days. This drop was followed by a brief rise, pro- 
portional to the degree and to the rate of loss of body weight which occurred during 
the first few days of life. After this, both the hemoglobin and the number of red 
cells decreased regularly until the end of the period of observation. 

In the majority of cases there was a definite inverse proportionality between 
the degree and the rate of decline in hemoglobin and red cells and the increase 
in bilirubin in the blood and the appearance of jaundice. In a few cases such a 
relationship was definitely not present. 

The number of reticulocytes was regularly high during the first few days of 
life and then decreased gradually during the ensuing week or two, rising again 
toward the end of the period of observation. There was no regular relationship 
between the number of reticulocytes and the concentration of bilirubin. 

These observations suggest that neonatal hyperbilirubinemia and jaundice depend 
on accelerated neonatal destruction of the blood and on another factor independent 
of this. This second factor seems to be a relative inability of the liver to keep 
pace with the increased quantity of the bilirubin, which it is called on to excrete. 

McCune, New York. 


Acute Infections 


Guipeposts ALONG THE TuHat LEADS TO THE DIAGNOSIS OF THE 
Common ErvupTIveE DISEASES. JOHN RANDOLPH GRAHAM, Arch. Pediat. 
50:223 (April) 1933. 

The author reviews the usual eruptive fevers and points out the most important 
symptoms in diagnosis. Attention is called to the fact that, with unimportant 
exceptions, little advance has been made in the diagnosis of common eruptive 
fevers since 1900. Wappett, Jr., University, Va. 


‘ 
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DIPHTHERIA IMMUNIZATION REcOoRDS: Wuy THEY SHOULD BE KEPT AND 
Usep. Health News (New York) 9:209 (Dec. 26) 1932. 

E. S. Godfrey, of the State Department of Health, urges that health officers 
secure more accurate figures on immunization. “Estimating” leads to error, espe- 
cially in failing to show how many persons received injections or how many 
received complete series of injections. Arman, Rochester, N. Y. 


Tye Use OF CONVALESCENT SERUM FOR THE PREVENTION AND ATTENUATION 
oF Meastes. S. O. Levison, C. McDouGaLt and WILLIAM THALHIMER, 
Illinois M. J. 48:258 (March) 1933. 


Since the first report on the use of human convalescent serum in measles there 
have been numerous reports in the literature on the effectiveness of this method in 
either preventing or modifying the disease. With only a rare dissenting report, a 
mass of literature has accumulated affirming the successful prophylactic use of 
measles convalescent serum. There is considerable variation in the number of 
cases in which complete protection was obtained, the figures ranging from 48 to 
97 per cent. However, when the instances of attenuation of measles are included 
in the favorable results, there is a consistent uniformity of success in more than 
90 per cent of the cases. 

Despite some adverse opinion, many favorable reports have also appeared on 
the use of normal adult serum and of whole blood as an effective and readily 
accessible substitute for convalescent serum to be used for the prevention of measles. 
The number of both completely protected patients and those with modified cases is 
distinctly lower than for persons given serum from recent convalescents. Pooled 
normal adult serum seems to be more potent than whole blood. The adult serum 
seems relatively effective for prophylaxis in doses of from 20 to 40 cc., and the 
whole blood in doses of from 40 to 80 cc. Levinson and his associates treated 287 
persons who had come in contact with measles with measles convalescent serum, 
with complete protection in 60 per cent and attenuation of the disease in 33 per cent 
of the cases. Serum from patients who had measles two or three months previously 
seemed to be as protective as that from recent convalescents. Twenty-five patients 
who had come in contact with measles received adult pooled normal serum; there 
was complete protection in 56 per cent and sero-attenuation in 40 per cent. The 
authors believe that it is preferable to allow the development of sero-attenuated 
measles, with its resultant active immunity, except in sick or puny patients. 


BarsBour, Peoria, Ill. 


FURTHER EXPERIENCES WITH INTRAVENOUS ANTITOXIN TREATMENT OF SCARLET 
Fever. H. STantey Banks, J. Hyg. 33:282 (April) 1933. 


This report of 800 cases of scarlet fever in which the patients were treated by 
intravenous administration of scarlatinal antitoxin without fatality, supplements one 
in 1929 of 404 cases in which the patients were similarly treated. The total of 
1,204 cases were based on personal experience. 

Complications, desquamation, duration of residence in the hospital, cross-infec- 
tions and relapses have been at a surprisingly low level since initiation of the treat- 
ment four and one-half years ago. Compared with the previous record, the 
mortality has dropped from 1.05 to 0.08 per cent; the total complications, from 
33 to 5.2 per cent, and the average stay in the hospital, from forty-six to sixteen 
and six-tenths days. The rapid arrest was indicated by the disappearance of toxemic 
symptoms in from six to twelve hours, subsidence of faucial edema in twelve hours 
and the fading of the rash in from twelve to twenty-four hours. 

From 10 to 20 cc. of the serum was given, depending on the age. The usual 
precautions against reactions and the usual contraindications were observed. 
Especial care was used with new batches of serum. Anaphylactic reaction was 
not met with in this series. Thermal reactions in about three fourths of an hour 
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were common but not dangerous, just as in the case of serum sickness, the total 
being 33 per cent. Serum from several commercial houses was used. 
JANNEY, Milwaukee. 


Roy M. GREENTHAL, 


Wuooptnc CouGH COMPLICATED WITH INTUSSUSCEPTION. 

J. Pediat. 2:299 (March) 1933. 

An infant, aged 3 months, with active whooping cough, was admitted to the 
hospital because of vomiting, pain and bloody stools. An abdominal mass was 
easily palpated. An immediate operation under ether anesthesia showed an ileocecal 
intussusception, which was reduced with difficulty. One week after the operation 
following a paroxysm of severe coughing, the wound broke open and a loop of 
intestine protruded. This was replaced, and the incision was sutured. Except 
for a moderate abdominal hernia, there was complete recovery. 

LeMastTeEr, Evanston, III. 


VARIATIONS IN THE REACTION TO THE SCHICK TEST. MEREDITH B. 
HeEsporFFER, J. Pediat. 2:318 (March) 1933. 


Of 2,098 university students on whom Schick tests were performed, the 3 plus 
and 4 plus positive reactions occurred in 39.54 per cent of those whose skins were 
highly pigmented, in 17.92 per cent of those with moderate pigmentation of the 
skin and in 21.40 per cent of those with little or no pigmentation. Nine persons 
with positive reactions were tanned by ultraviolet irradiation on a part of the 
cutaneous surface, and Schick tests were repeated on the tanned region and on 
the unexposed skin. In 8 of these persons the reaction was more severe on the 


tanned area than on the pale area. LeMaster, Evanston, III. 


DIPHTHERIA IMMUNIZATION WITH CONCENTRATED ToxorpD INTRADERMALLY. 
GotpsLtoom and Davin L. J. Pediat. 3:112 (July) 1933. 


Diphtheria toxoid, concentrated by precipitation with acetic acid so that 0.2 cc. 
was equivalent to 1 cc. of ordinary toxoid, was given by intradermal injection 
to immunize children with positive reactions to the Schick test. Some of the 
children showed negative reactions at the end of two weeks and, in one case, as 
early as seven days after one injection of the toxoid. Children who were highly 
sensitive to the toxoid were more rapidly immunized than those with little or no 
sensitivity, as was evidenced by the degree of reaction. Persons with a moderately 
high antitoxin titer in the blood were readily immunized, but in those having 
extremely low titers it was difficult and sometimes impossible to produce immunity. 
This work represents an attempt to develop a rapid method for active immunization. 
The authors believe that the study so far points to the necessity of larger doses 
and to the importance of the production of sensitivity to toxoid in order to obtain 


good results. LeMaster, Evanston, III. 


MEASLES IN NEWBORN INFANTS. (MATERNAL INFECTION). JEROME L. Koun, 

J. Pediat. 3:176 (July) 1933. 

Four cases of measles in very young infants infected by their mothers have 
occurred at Willard Parker Hospital during the past two years. In two of the 
cases the mothers were in the incubation period of measles at the time of delivery. 
The infants showed fever followed by a typical course of measles on the ninth 
and tenth days, respectively, after the onset of the mother’s illness. Two infants 
were born while their mothers were in the eruptive stage of measles. Measles 
failed to develop in one after an injection of convalescent serum, even though he 
was kept with his mother. The other infant was merely isolated from his mother 
and also showed no signs of measles. Another infant, who was born while his 
mother was in the incubation stage was apparently protected by convalescent serum. 
Since the course of measles in young infants is usually severe, the use of con- 
valescent serum soon after exposure is indicated. LeMaster, Evanston, II. 


ABSTRACTS FROM CURRENT LITERATURE 


‘TREATMENT OF INFECTIOUS DISEASES IN CHILDREN. JULIAN P. Price, J. South 
Carolina M. A. 29:148 (June) 1933. 


The author briefly discusses the treatment of five different infectious diseases 
from a practical standpoint. The five are: pneumonia, bacillary dysentery, tetanus, 
epidemic meningitis and diphtheria. In treating pneumonia, emphasis is laid on 
rest, plenty of fluids, fresh air and stimulants, when needed. Lobar pneumonia 
is much more common in infants than is realized. Transfusions may be life- 
saving measures in some cases, but are too frequently given in cases of pneumonia. 

Price states that in most cases of infectious diarrhea the dysentery bacillus 
can be isolated from the stool. Fluids should be used freely, and 5 per cent 
solutions of dextrose or 4 per cent solutions of sodium bicarbonate should be given. 
Saline solution injected intraperitoneally or intravenous transfusions are used 
successfully. In the second stage a bland diet or one suitable for the treatment of 
patients with typhoid is advised, with sour milk instead of sweet milk. Drugs 
are seldom beneficial. 

The early diagnosis of tetanus is necessary for successful treatment with anti- 
tetanic serum, which should be given intraspinally the first day and subsequently 
intravenously, diluted with physiologic solution of sodium chloride. Early signs 
are rigidity of the spinal muscles and the complaint of backache when the patient 
jumps on his heels. 

The early use of antimeningococcic serum is paramount in the treatment of 
meningococcic meningitis. Administration of the serum by the cisternal route 
is not sufficiently safe to be advocated frequently. 

The eradication of diphtheria can be accomplished by the widespread use of 
toxoid or toxin antitoxin. The early diagnosis of diphtheria and the immediate 
administration of antitoxin are essential to cure. In laryngeal diphtheria the author 
proposes the following treatment in the order named: (1) suction of the membrane, 


(2) intubation and (3) tracheotomy. Weston, Jr., Columbus, S. C. 


SMALLPOX AND VACCINATION. SAMUEL B. Woopwarp, New England J. Med. 
208:641 (March 23) 1933. 


The author makes a plea for compulsory vaccination in all schools, public, 
private or parochial, and cites the results obtained in New York, where teachers, 
janitors and scrub women also must be vaccinated. As a result, there was only 
one death from smallpox in twenty years. In contrast, the author reports that 
in the state of Utah, in which compulsory vaccination is prohibited, there are 
among the 434,000 inhabitants almost as many cases of smallpox as there are in 
Russia, with a population of 180,000,000. GENGENBACH, Denver. 


Tue Dracnosis oF MILD SMALLPOX AND SCARLET FEVER. CHARLES ARM- 
STRONG, New England J. Med. 208:1257 (June 15) 1933. 


The author first discusses the differential diagnosis between mild smallpox 
(variola minor) and ordinary chickenpox, emphasizing the clinical history and the 
distribution and character of the lesions. In doubtful cases he suggests threé 
laboratory procedures : 

In the Tieche test, material collected from the suspected lesions is macerated 
in a little saline solution and heated to 80 C. for fifteen minutes (or may even be 
boiled). This heated material is then used as a vaccine on the skin of a well 
vaccinated subject, usually the diagnostician himself. If the case is one of small- 
pox, a reaction of immunity should result. In the Paul test, material from sus- 
pected lesions is placed on the scarified cornea of a guinea-pig. If the suspected 
lesions are those of smallpox, corneal ulcers may develop within from forty-eight 
to seventy-two hours. In the complement-fixation and flocculation tests, a suspen- 
sion from suspected lesions is employed as an antigen against an antiserum prepared 
from vaccine-immune rabbits. Or, in cases seen during later stages of the disease, 
serum from the patients may be tested for its complement-binding or flocculating 
power against suspensions of vaccine virus. 
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Mild rashes of scarlet fever are also discussed. Additional tests suggested are: 
isolation of hemolytic streptococci from the throat; the Schultz-Charlton blanch- 
ing test; the Dick test during convalescence in a child previously tested. Pastia’s 
sign and the Rumpel-Leede test are not considered specific for scarlet fever. 


GENGENBACH, Denver. 


PoLioMyYELITIs. Murray B. Gorpon, New York State J. Med. 32:1362 
(Dec. 1) 1932. 

A committee on poliomyelitis composed of fourteen members of the Medical 
Society of the County of Kings has been making a study of the epidemic which 
occurred in 1931 in the borough of Brooklyn. There were 2,325 cases, with a 
mortality of 10 per cent. In 1916, 4,312 cases were reported, with 1,147 deaths, 
or 26.6 per cent. 

Clinical records of both hospital and private cases are being studied in an 
attempt to evaluate various methods of active treatment and after-care. The 
Drinker respirator was used in 65 cases. Sixteen of these patients are still 
living and “practically all have almost complete paralysis.” 

AIKMAN, Rochester, N. Y. 


RuBELLA. JOHN RANDOLPH GRAHAM, New York State J. Med. 32:1368 
(Dec. 1) 1933. 
The author gives a general description of rubella, dealing especially with the 
differential diagnosis. Arxman, Rochester, N. Y. 


RELATIVE ADVANTAGES OF TOXIN-ANTITOXIN AND Toxorp. WILLIAM A. 
Hotta, New York State J. Med. 32:1413 (Dec. 15) 1932. 


One thousand five hundred children who had received three doses of toxin- 
antitoxin during the period from 1927 to 1931 were recently given Schick tests, and 
only 67 per cent were immune. The Westchester Department of Health recently 
used toxoid, in three injections of 0.5 cc. at weekly intervals, and found that about 
97 per cent of the children acquire immunity. AIKMAN, Rochester. N. Y. 


THE SHWARTZMAN PHENOMENON: Factors COMPLICATING ITs USE IN THE 
TESTING OF ANTIMENINGOCOCCIC SERUM. ANNA M. Passt and Sara E. 
BRANHAM, Pub. Health Rep. 48:639 (June 9) 1933. 


In 1928 Shwartzman reported an interesting phenomenon. Rabbits were given 
intracutaneous injections of filtrates of cultures of typhoid bacilli. Twenty-four 
hours later they were given intravenous injections of the same material. Within 
from four to five hours after the second injection many of the rabbits showed 
pronounced hemorrhagic necrosis at the site of the intracutaneous dose. The same 
phenomenon has been observed with filtrates of meningococci and other bacteria. 
Shwartzman obtained neutralization of the reaction to the meningococcic filtrate 
by meningococcic immune serum and suggested the practical application of this 
principle in the evaluation of antimeningococcic serum. 

The authors repeated the work of Shwartzman. They found that the reactions 
produced by meningococcus filtrates were not always neutralized by antimeningo- 
coccic serum but were frequently neutralized by antipneumococcic, antidysenteric 
and antigonococcic serums. The nonspecific neutralization was observed so fre- 
quently that considerable doubt was felt as to the usefulness of the Shwartzman 
phenomenon in the evaluation of therapeutic antimeningococcic serum. 


LeMaster, Evanston, III. 
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THE RELATIONSHIP BETWEEN THE VIRUSES OF ZOSTER AND VARICELLA AS 
DEMONSTRATED BY THE COMPLEMENT-FIXATION REACTION. R. T. BRAIN, 
Brit. J. Exper. Path. 14:67 (April) 1933. 


The serum of persons convalescent from zoster and varicella contains specific 
antibodies, which can be demonstrated by complement fixation, the vesicle fluid being 
used as antigen. Fluid from zoster vesicles gives equally good fixation with zoster 
and with varicella serum, and the same is true of the fluid from varicella vesicles. 
These findings are in conformity with those of Netter and his colleagues in France. 
They seem to indicate the close relationship and possible identity of the viruses 


of zoster and varicella. Chicago. [ArcH. Dermat. & Sypu.] 


PREVENTION OF POLIOMYELITIS. SIMON FLEXNER, Brit. M. J. 1:132 (Jan. 28) 
1933. 


This article is an abstract of the John M. Anders lecture on poliomyelitis, which 
was delivered before the College of Physicians, Philadelphia, on Jan. 6, 1932. 

“From the evidence presented to date, poliomyelitis is a particular form of 
infection of the upper respiratory tract, and in harmony with other epidemic dis- 
eases of respiratory origin the cases arising during an epidemic cover a wide 
latitude in degree of symptoms and pathological effects.’ The number of cases 
of specific infection with this disease is very large. The number showing paralytic 
sequelae varies with the epidemic but is relatively small. At least in monkeys, any 
degree of actual infection protects from the effects of the second administration 
of the virus. In the blood of both human beings and monkeys who have recovered 
from an attack of poliomyelitis the existence of neutralizing antivirus bodies has 
been demonstrated. “A mixture consisting of the virus of poliomyelitis and the 
serum of the blood (of convalescents) was injected into: monkeys. No symptoms 
of the disease tended to arise from this injection.” 

The blood of recovered monkeys is weaker in antivirus substances than is the 
blood of recovered human beings. As a result of neutralizing experiments in vivo, 
it has been found that when the virus is injected not longer than from eighteen to 
twenty-four hours before the serum and when the amount of virus introduced 
into the brain does not exceed a fixed quantity, neutralization in vivo can be 
accomplished. Symptoms following neutralization may be shown to be nil or very 
faint and partial. Medical opinion is still divided whether serum is effective, even 
in the preparalytic stage of poliomyelitis, to any great extent. Passive protection 
by means of serum has been achieved, and in the course of severe outbreaks of 
epidemic poliomyelitis, convalescent human serum can be employed to afford passive 
protection to persons, especially children, who are menaced by the disease. The 
procedure is to withdraw blood from parents under sterile conditions and to 
inject 30 cc. or more of the uncoagulated blood intramuscularly. 


Royster, University, Va. 


Tuomas M. Hunter, 


PREVENTION OF MEASLES BY CONVALESCENT SERUM. 
Brit. M. J. 1:217 (Feb. 11) 1933. 


The author describes his experience with the use of convalescent serum in the 
prevention of measles, with special reference to the efficacy of relatively small doses. 


Royster, University, Va. 


Mumps AND APPENDICITIS. BARBARA FINCH, Brit. M. J. 1:315 (Feb. 25) 1933. 


A case of mumps complicated by appendicitis is reported, in which the author 
believes that there was a direct etiologic connection. 


Royster, University, Va. 
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SERUM THERAPY IN POLIOMYELITIS. JEAN MACNAMARA, Brit. M. J. 1:526 


(March 25) 1933. 
This article is a general discussion of serum therapy in poliomyelitis including 
the variations in the potency of the serum, the difficulties in gaging its value and 
the points which are yet to be learned in regard to this subject. 

Royster, University, Va. 


THE AETIOLOGY OF ACUTE RHEUMATISM. BERNARD SCHLESINGER, Brit. M. J. 

1:697 (April 22) 1933. 

The author discusses the influence of infection, the various theories of strepto- 
coccic infection, the theory of allergic influence and the predisposing causes in 
acute rheumatism. He mentions briefly rheumatoid arthritis. 

Royster, University, Va. 


EPIDEMIOLOGICAL STUDY OF SCARLET FEVER IN ENGLAND AND WALES SINCE 
1900. Hitpa M. Woops, Medical Research Council, Special Report Series, 
no. 180, London, His Majesty’s Stationery Office, 1933. 


This monograph consists of a careful and thorough statistical study of scarlet 
fever in England and Wales. The data analyzed were taken chiefly from the 
records of the Registrar-General and of medical officers of selected towns. Deaths 
from scarlet fever have notably diminished during the past thirty years, owing 
essentially to the lessened severity of the disease. During the period studied no 
evidence was found to prove that isolation in hospitals has been effective in reducing 
the prevalence of or the mortality from scarlet fever. In London scarlet fever 
has been more prevalent in the overcrowded areas, but in Birmingham the greatest 
incidence was found among the artisan dwellers of the better class. In London 
there was a significant association between wet years and low prevalence of scarlet 
fever, but this was not found in other cities. Although the mortality has greatly 
decreased, the prevalence of scarlet fever has changed little. In London and 
Manchester the peak of incidence was at 5 years, but local differences were found 
in other communities. The disease is more common in late autumn and in winter 
than formerly. The greatest risk of death is in persons under 1 year of age, 
although the chance of an attack is least in infants. 


Le Master, Evanston, III. 


Po.iomyE.itis. B. SANCHEZ, Arch. de med. inf. 1:308 (Sept.) 1932. 


A case of Heine-Medin’s disease in a boy, aged 9 years, is discussed. The 
author emphasizes the necessity of a positive diagnosis to distinguish the condition 
from allied disorders. All the usual methods of treatment are discussed. 


SANFORD, Chicago. 


INFANTILE TETANUS. L. E. Bravo, Arch. de med. inf. 1:321 (Sept.) 1933. 


Sixteen cases of infantile tetanus were studied. Thirteen patients recovered 
entirely, two were withdrawn from the hospital by relatives before complete 
recovery, and one died. Fifteen of the patients were boys, and one was a girl. 
Each patient was treated by large doses of antitetanic serum administered intra- 
venously and intramuscularly (from 30,000 to 40,000 units). The degree of fever 
does not appear to have any effect on the prognosis; many patients with severe 
cases have only a slight fever. Magnesium sulphate was given for the convulsions. 


SANFORD, Chicago. 


C. PERNETTA and 


TREATMENT OF TETANY BY INTENSIVE SERUM THERAPY. 
A. Pinto, Rev. brasil. de pediat. 1:12 (Jan.-Feb.) 1933. 
The authors gave a boy, aged 7 years, who was admitted to the hospital in 
convulsions, 230,000 units of antitoxin during four days. He recovered. They 


: 
i 


ABSTRACTS FROM CURRENT LITERATURE 1357 


recommend local cauterization, the application of permanganate dressing to the 
wound and the administration of chloroform to allay the convulsions in tetany. 
Antitoxin should be given until the symptoms subside, in doses, roughly, of from 
20,000 to 60,000 units per day. The first dose is given intraspinally and the 
remainder subcutaneously. SANFORD, Chicago. 


DIETETIC HANDLING OF DySENTERY. LISELOTTE LENNHOFF, Monatschr. f. 
Kinderh. 58:130, 1933. 


The author has tried various treatments for infectious diarrhea in Dusseldorf 
during the last six years. She finally adopted the following method: For the first 
twelve to twenty-four hours, a diet of tea is given. For the next two days, the 
Moro diet of apple purée is used exclusively. Following that, sour milk is given. 

This diet is not suited for infants under 8 months of age. 


GERSTLEY, Chicago. 


DIPHTHERIA OF THE GLANS PENIS, THE SCALP AND THE PHARYNX IN THREE 
CHILDREN OF ONE FaMILy. PETER Daur, Miinchen. med. Wchnschr. 80:921 
(June 16) 1933. 


The first child in the family to come under observation was a 5 year old boy 
in whom diphtheritic balanitis developed. The diagnosis was not thought of at 
first, and thirteen days after the onset a positive culture of diphtheria bacilli was 
obtained from the membrane-covered ulcers on the foreskin. Four thousand units 
of diphtheria antitoxin was given, and the lesions gradually healed. 

Two weeks after the first child was taken ill his brother, aged 1 year, was 
admitted to the hospital because of a gastro-intestinal upset. In addition, he had 
ulcers on the scalp varying in diameter from 1 to 3 cm. The ulcers were covered 
with granulation tissue, but no definite membrane was present. Smears from 
these lesions produced a pure culture of diphtheria bacilli. 

Twelve days after the second child was admitted to the hospital typical 
pharyngeal diphtheria developed in a sister. Bacilli from all three patients were 
virulent and had identical cultural characteristics. 


Braupy, Mount Vernon, N. Y. 


SCARLATINAL StTREPTOcOccr. H. ScuMitz, Miinchen. med. Wchnschr. 80:975 
(June 23) 1933. 

Most authors do not accept the hemolytic streptococcus as the sole cause of 
scarlet fever. However, it is generally conceded that it plays an important role 
in the pathogenesis of the disease. Schmitz took cultured smears from the nose 
and throat of patients with scarlet fever. A total of 5,268 smears were taken; 
approximately 14 per cent of those from the throat and 3.4 per cent of those from 
the nose were positive for hemolytic streptococci. The culture medium was 
5 per cent human blood agar. 

These results throw further doubt on the etiologic significance of hemolytic 
streptococci. Moreover, streptococci are found in the throats of well persons and 
of those with diseases other than scarlet fever. Herzberg found hemolytic strepto- 
cocci in the throat cultures of 70 per cent of the children in a clinic for patients 
with tuberculosis. It is not advisable to base the termination of isolation of the 
patients with scarlet fever on the bacteriologic examination of smears from the 


nose and throat. Braupy, Mount Vernon, N. Y. 


Wuoopinc CoucH. A. SuNDAL, Acta pediat. 14:104 (Nov. 30) 1932. 

The importance of whooping cough in Norway is attested by the fact that in 
several recent years it has caused more deaths than measles, diphtheria and scarlet 
fever combined. Using the clinical material of the Oslo municipal hospital, the 
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author set out to investigate the duration of the infective stage, the relationship 
of the whooping cough to activation of tuberculosis and the therapeutic value of 
vaccines and intramuscular injections of ether. 

Cough plate cultures were made at regular intervals in twenty cases and were 
examined for Haemophilus pertussis. In no instance were these organisms 
recovered after the fourth week of the disease, counting from the onset of the 
whooping. 

During the whooping cough, four of five tuberculous patients showed a diminu- 
tion in response to the Pirquet test. (The evidence here is not clearcut, since 
quantitative methods were not used.) Serial roentgenograms were made in all 
five patients; in one there was a lighting up of the local process in the lung, with 
the development of transient rales, an increase in the reaction to the roentgen 
rays about the focus at the left base and about the hilus, the appearance of pleural 
exudate and, finally, a regression of the perifocal reaction and a residuum of 
calcium density at the primary focus and its satellite hilar node. 

Intramuscular injection of 1.25 cc. of ether appeared to cause a diminution in 
frequency and severity of paroxysms in the ensuing twelve hours. The results 
with the use of vaccines were equivocal. McIntosu, New York. 


ScaRLET Fever. G. ZvUELZER, Acta pediat. 14:128 (Nov. 30) 1932. 


The author has devised a technic of percussion whereby he claims to demon- 
strate enlargement of the liver and spleen during the period of incubation in typhus 
fever and scarlet fever. In scarlet fever the enlargement diminishes or disappears 
with the development of fever. Atypical, subclinical infections with the virus of 
scarlet fever may be detected among those coming in contact with a manifest case; 
and since the author believes that the primary etiologic factor in scarlet fever is a 
protozoan, the streptococcus being merely a secondary invader, he uses quinine with 
invariable success in forestalling the development of frank, typical scarlet fever. 
He also recommends quinine as virtually a specific remedy in fully developed cases, 
the results being better the earlier the quinine is given. 

The arguments embodied in this paper are entirely unconvincing to the reviewer. 


McIntosu, New York. 


Internal Diseases 


Lipoip HistiocyTosis. SyLvAN H. ROBERTSON and SHIELDS WARREN, Arch. 
.Path. 15:193 (Feb.) 1933. 


An Italian girl, aged 2 years, had painless enlargement of the cervical lymph 
glands of five months’ duration. In sections of a gland obtained for biopsy, cells 
typical of lipoid histiocytosis were seen. High voltage roentgen therapy was 
administered, and a diet low in fat and high in carbohydrate was advised. Six 
months later the child was in good health, but the cervical nodes were still 


involved. LeMasteErR, Evanston, III. 


RETENTION OF Conco RED IN AmyLoip DiIsEAsE. Maurice A. F. Harp- 


GROVE, Arch. Path. 15:238 (Feb.) 1933. 


A woman, aged 47, had chronic nonsuppurative polyarthritis for four years. 
The course of the disease was one of progressive weakness, persistent albuminuria 
and edema, without elevation of the blood pressure. The congo red test was 
performed one hundred and five days and again eighty-four days before death. 
On both occasions 56 per cent of the dye disappeared from the blood stream in 
one hour, and none was found in the urine. At autopsy amyloid deposits colored 
by congo red were found in the spleen and suprarenal glands and, to a lesser 


degree, in the kidneys and liver. LeEMaster. Evanston. Ill. 
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PATHOLOGY OF BroncuHieEctTasis. J. H. Erp, Arch. Path. 15:357 (March) 1933. 


A pathologic study of thirteen cases of bronchiectasis is presented. In eleven 
of these the lungs were obtained at autopsy; in the other two cases lobes were 
removed at operation. The histories indicate some type of acute disease of the 
respiratory tract as the cause of the bronchiectasis. The essential lesion is acute 
ulcerative bronchitis with destruction of the bronchial wall. The destructive 
process is favored by mechanical obstruction. Highly vascular granulation tissue 
develops around the bronchial lumen, which later becomes lined with stratified 
epithelium. After the bronchi become relined with epithelium, healing is no 


longer possible. LeMaster, Evanston, Iil. 


PAROXYSMAL HEMOGLOBINURIA: REPORT OF CASES, WITH FAMILIAL FIND- 
INGS. Francis P. McCartHy and ROBERT WILSON, JR., New England 
J. Med. 207:1019 (Dec. 8) 1932. 


Of the many manifestations of late congenital and acquired syphilis, one of 
the most striking and one which is probably often overlooked is the syndrome of 
paroxysmal hemoglobinuria. The prodromal symptoms are chilliness, malaise, 
pain in the muscles of the back, legs or abdomen and paresthesias of different 
parts of the body. There is an abrupt rise in temperature to from 101 to 103 F.; 
this is followed after a short time by a desire to urinate and by the passage of 
dark red urine. The color commonly persists in the first two specimens of urine : 
and then disappears entirely. The temperature falls, and recovery is complete. 
There are no symptoms between attacks. 

An autohemolysin activated by exposure of the patient to local or general cold 
is responsible for the phenomena found in this disease. The changes in the blood 
were first brought to light by Donath and Landsteiner by the demonstration in 
vitro of the autohemolysin present in the blood serum in a group of cases. The 
technic of the serologic test is described. The clinical method for the artificial 
production of an attack, the Rosenbach test, consists in immersing the patient’s 
feet in ice-cold water for about ten minutes to reproduce the symptoms of the 
disease with or without hemoglobinuria. 

Two cases are reported, one in a young adult and the other in a girl whose 
serum gave positive reactions to the Wassermann and autohemolysin tests. The 
child had interstitial keratitis, which improved under treatment with neoars- 
phenamine, and the spontaneous attacks of paroxysmal hemoglobinuria ceased. 
The girl’s mother was under treatment for syphilis. Two younger children, aged 
3 years and 20 months, respectively, had negative Wassermann reactions, but 
their serum reacted positively to the autohemolysin test. 


GENGENBACH, Denver. 


Wuat Is Nepurosis? Henry A. New England J. Med. 208:129 
(Jan. 19) 1933. 


Nephrosis is the name of neither a disease entity nor a definite pathologic 
lesion. Two clinical characteristics dominate the picture: edema and albuminuria. 
The author thinks that nephrosis is convenient as a name for a clinical syndrome 
which is but a phase of the disease glomerulonephritis. 


GENGENBACH, Denver. 


TREATMENT OF SUBACUTE HEMORRHAGIC NEPHRITIS WITH STREPTOCOCCUS 
Vaccines. CiirFrorp L. Derick and JAmes P. O’Hare, New England J. 
Med. 208:578 (March 16) 1933. 


Sixty-seven patients with nephritis were subjected to skin test with nucleo- 
protein extracts of streptococci; both the incidence and the intensity of the reac- 
tion to the hemolytic streptococcus nucleoprotein were usually greater than to the 
green variety of streptococcus. Reactions were obtained in 83.5 per cent of six 
cases of acute hemorrhagic nephritis, in 74 per cent of thirty-one cases of sub- 
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acute hemorrhagic nephritis, in 32 per cent of twenty-two cases of chronic hem- 
orrhagic nephritis and in 50 per cent of eight cases with the syndrome of nephrosis. 

Intravenous vaccination with the purified nucleoprotein fraction of streptococci 
was tried in twenty patients from 10 to 45 years of age with acute or subacute 
hemorrhagic nephritis. In each case the type of streptococcus nucleoprotein to 
which they were most sensitive was used. In eleven instances this was the 
hemolytic variety, and in only one of the eleven the desensitization could not be 
completed. In eight of the cases, desensitization has persisted in periods up to 
thirty-three months from the time of vaccination. In one patient sensitive to the 
homologous nucleoprotein and in one sensitive to the heterologous variety there 
were mild recurrences. 

In two patients who were about equally sensitive to both varieties of nucleo- 
protein, a mixture of equal amounts was used. Complete desensitization was 
obtained and has persisted two and nine months. 

Of seven patients more sensitive to the green variety of streptococcus, two 
were completely desensitized and remained so; two showed a persistence of mild 
hypersensitiveness; one has become more sensitive to both varieties, and in one 
it was not possible to make a skin test at the completion of the treatment. 

Clinically, the three patients with acute hemorrhagic nephritis did very well, 
and the condition of thirteen of the remaining seventeen has either improved or 
remained unchanged after an interval as long as thirty-five months; in one 
patient chronic hemorrhagic nephritis has definitely developed and the condition 
in the other three patients has apparently progressed unfavorably. 


GENGENBACH, Denver. 


THE COMPARATIVE VALUE OF THE SCRATCH AND INTRADERMAL METHODS OF 
SKIN TESTING IN ASTHMA AND Hay FEVER OF CHILDREN. EpDwWArRD S. 
O'KEEFE and Leo B. Burcin, New England J. Med. 208:582 (March 16) 
1933. 


The group studied was composed of children under 12 years of age. Twenty- 
two of the children had hay fever and seventy-one had asthma. 

The scratch tests were performed on the forearm, a 1:100 solution of the 
antigen prepared according to Coca’s method being used. The intradermal tests 
were done on the outer aspect of the upper arm with a 1: 1,000 solution of the 
antigen, also prepared according to Coca’s method. In the intradermal tests, 
0.02 cc. was injected intradermally, and the readings were made in from fifteen 
to twenty minutes. An injection of the solvent was made in each case, and was 
used as a control. Any wheal or erythema which was definitely larger than the 
control was considered positive. The pollens chosen were red top, orchard grass, 
timothy and ragweed. Of the ninety-three children tested, forty-two (45 per cent) 
gave a positive reaction to the scratch test but were not tested intradermally. 
Forty (43 per cent) gave a negative reaction to the scratch test and a positive 
reaction to the intradermal test. Eleven gave a negative reaction by both methods. 
Of the entire group 88 per cent gave a positive reaction. 

Of the twenty-two children with hay fever, twenty gave a positive reaction and 
only two a negative reaction to the scratch test. These two gave a positive reac- 
tion to the intradermal test. Of the seventy-one children with asthma, twenty-two 
gave a positive reaction to the scratch test; of the remaining forty-nine children, 
thirty-eight gave a positive reaction to the intradermal test, and eleven gave a 
negative reaction to both tests. 

Thus 100 per cent of the children with hay fever gave a positive reaction, over 
90 per cent reacting positively to the scratch test. 

Among the asthmatic children, the scratch test from pollens was positive in 
only 30 per cent, whereas this increased to 87 per cent when the intradermal 
method was used. 

Of twenty-two children who had pollen asthma with a definite exacerbation 
of symptoms during the pollen season, sixteen, or 63 per cent, showed a negative 
skin test and a positive intradermal test and six, or 27 per cent, showed a posi- 
tive scratch test. 
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The use of the intradermal test in this group increased the percentage of 
positive tests from 27 per cent, as given by the scratch method, to 90 per cent. 

The scratch test is reliable in the hay fever of children, but in the asthma of 
children it should be followed by the intradermal test in all cases in which the 
scratch test is negative. GENGENBACH, Denver. 


A BRIEF REVIEW OF THE ESSENTIAL PATHOLOGY OF PERICARDITIS. CHARLES 
F. Brancu, New England J. Med. 208:771 (April 13) 1933. 


Acute pericarditis is almost always of bacterial origin. The pneumococcus is 
responsible for about 35 per cent of the cases and the organism of rheumatic fever 
for about 30 per cent, while other organisms such as staphylococci, streptococci 
and the tubercle bacillus account for about 15 per cent. The remaining 20 per 
cent of the cases of acute pericarditis are noninfectious and occur as the terminal 
event in such diseases as uremia, diabetes, the profound anemias and leukemias and 
coronary thrombosis. 

Acute pericarditis shows a striking incidence in males as compared with 
females, the ratio being 3:1, and it has been reported in persons aged from 1 
to 75 years, with an average age of 35. Negroes are more susceptible to the 
disease than white people. 

It is much more common than not to find a simple serous inflammation devel- 
oping into a serofibrinous condition or even becoming fibropurulent in character. 

The normal amount of pericardial fluid varies from 25 to 50 cc., and the 
usual abnormal amount present is less than 500 cc., although over 4,000 cc. has 
been reported. Because this fluid accumulates gradually and rarely in large 
quantities, cardiac embarrassment is unusual. 

Serious complications arise when adhesions firmly fix the visceral and the 
parietal pericardium to each other or to the pleura, the diaphragm or the medias- 
tinum, so that definite limitation of motion increases the work of the heart, 
thereby affecting both its size and its function. 

Hemorrhagic pericarditis should invariably refer to an acute inflammatory 
reaction. It is most characteristically found as an accompaniment of tubercu- 
losis, syphilis, malignancy of the pericardium or coronary thrombosis. 

Tuberculous pericarditis, though not common, is far from rare. It is, of 
course, secondary to tuberculosis elsewhere, and almost invariably is a direct 
extension from the pleura or the mediastinal lymph nodes. 


GENGENBACH, Denver. 


MepicaAL AspEcts OF PeErRicarpiTis. S. A. Levine, New England J. Med. 

208:773 (April 13) 1933. 

The author presents the following clinical classifications : 

1. Hydropericardium. This is similar to hydrothorax. Treatment is directed 
at the cause of the condition. Tapping is of little value. 

2. Adhesive pericarditis, adherent pericardium. This is often not diagnosed 
until postmortem examination. Fixation of the apex impulse, Broadbent’s sign 
and polyserositis are helpful but not wholly reliable signs. 

3. Acute nonrheumatic pericarditis. This occurs in from 10 to 20 per cent of 
cases of coronary thrombosis. 

4. Tuberculous pericarditis. This is a very serious condition, with a high 
mortality. 

5. Rheumatic pericarditis. When this condition arises, it is apt to develop 
several weeks after rheumatic fever. No new therapy is needed, except possibly 
a locally applied icebag. 

6. Metastatic pericarditis. This is a purulent type of pericarditis, most com- 
mon in children after infections of the upper respiratory tract. Drainage is 
necessary and life-saving. Deaves 
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FAMILIAL HEPATOMEGALY OF UNCERTAIN PATHOLOGY. E. BELLINGHAM SMITH 
and ExvizaABETH O’FLynn, Lancet 1:297 (Feb. 11) 1933. 


A boy, aged 6, was admitted to the hospital with cough, breathlessness and 
abdominal pain. The mother had first noticed enlargement of the abdomen when 
the child was 1 year and 3 months of age; since then he had been almost con- 
stantly in hospitals. A diagnosis of Gaucher’s disease was made on the recovery 
of tissue pulp containing large clear cells from what was thought to be a splenic 
puncture but which in reality was a puncture of an enormously enlarged left lobe 
of the liver. The boy was undersized and had an abnormally large head and a 
fat face. The skin of the face, trunk and limbs was pigmented a deep brown; 
that of the hands and feet was ashy gray. There was some clubbing of the 
fingers, but this could be explained by the presence of advanced fibrosis and 
bronchiectasis affecting the lower lobes of both lungs. Large quantities of fetid 
sputum were expectorated. The abdomen was prominent and hard. The liver 
was greatly enlarged, extending to the iliac crest on the right side and passing 
obliquely upward on the left, merging with what was thought to be a large 
spleen. 

At autopsy a liver weighing 2,500 Gm. and almost filling the abdominal cavity 
was found. The most striking features of the microscopic examination of sec- 
tions of the liver were: (1) the emptiness of the individual cells; (2) their 
increase in size, sometimes to two or three times the normal size; (3) the preser- 
vation of the nucleus in most cells; (4) the increase in connective tissue in the 
region of the portal spaces, and (5) the arrangement of the cells in groups of 
from four to twenty. 

A case somewhat similar to this has been described by von Gierke under the 


title “Hepato-Nephromegalia glykogenica.” LANGMANN, New York. 


Serum Disease. W. MIKuLowskI, Arch. de méd d. enf. 36:161 (March) 1933. 


Although credit for grouping certain phenomena following the injection of 
foreign protein under the term serum sickness properly belongs to Pirquet and 
Schick, it is a matter of medical record that, as early as 1891, Ricket and Heri- 
court called attention to the local pain and pruritus following injections of serum 
for tuberculosis. Roux and Martin observed articular swellings, while others 
have noted the syndrome comprising pain in the joints and fever, simulating a 
rheumatic crisis. 

In the articular response, as contrasted with that of the skin, for example, the 
dominating characteristic symptom is pain, unaccompanied, as a rule, by heat, 
redness or swelling. A singular development in the study of these reactions is 
the observation in certain cases that the resorption of the patient’s own protein, 
uninfluenced by the injection of foreign albumin, may produce an identical physio- 
pathologic picture. 

Mikulowski presents the case histories of three children, aged 3, 9 and 8, 
respectively, to illustrate the failure, probably on the part of the liver, to assist 
in the normal digestion of albumin. These children were suffering from tuber- 
culous invasion of the serous cavities, and the symptomatology could well be 
described under the term proteinic arthropathy of Bezancon. 

AMESSE, Denver. 


StiLv’s DIsEASE BEGINNING IN THE CERVICAL SPINE. DeEsBré, Broca and 
Crémievux, Bull. Soc. de pédiat. de Paris 30:234 (April 19) 1932. 

A girl, aged 3% years, had the signs typical of Still’s disease. The onset 
was particularly interesting, as the cervical vertebral joints were involved. This 
suggested Pott’s disease, but a negative reaction to the tuberculin test, roent- 
genograms which showed repeatedly negative findings so far as any bony involve- 
ment was concerned and the subsequent development of chronic arthritis of many 
other joints confirmed the diagnosis of Still’s disease. 

BENJAMIN, Montreal, Canada. 
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PERIOSTEAL Dyspiasia. A. D. Raputesco and B. Susan, Rev. d’orthop. 20:5 
(Jan.-Feb.) 1933. 


Periosteal dysplasia is an osteodystrophia which is rarely seen in the clinic. 
The etiology and pathology are indefinite though the condition has been described 
under a multitude of names. 

In order to bring out their theory, the authors discuss the histology and 
embryology of bone. Briefly, bone, cartilage, ligaments, blood vessels and 
aponeuroses are of mesenchymal origin. The growth of bone occurs by ossifi- 
cation of the enchondral cartilage through a process of calcification of the 
diaphyso-epiphyseal cartilage. 

Periosteal dysplasia is a systemic disease affecting all tissues of mesenchymal 
origin. It may manifest itself during intra-uterine life (congenital form) or 
postnatally. Males are affected more frequently than females, and persons living 
in northern Europe are affected more commonly than those living in southern 
Europe. Griffith reported a hereditary factor in 15 per cent of the cases he 
observed. Several authors have reported a history of the disease in several 
generations of a family. Cure occurs spontaneously when adult life is reached (the 
end of mesenchymal activity), though few persons affected reach this age. The out- 
standing symptom is excessive fragility of the bones. Multiple fractures occur 
with little or no cause. Such fractures may occur during intra-uterine life or 
postnatally. 

Intra-Uterine Type—In this form the child is of the micromegalic type, 
myxedema is absent, premature birth is the rule, and the fetus is most frequently 
stillborn. If the child is delivered alive, death usually occurs soon after delivery. 
On examination of the body, multiple fractures are found. 

A subtype of the intra-uterine form is occasionally seen, the “tardive” form. 
This type occurs in children who have the intra-uterine form of the disease but 
who live. The head is small, the hair is excessive, subcutaneous tissue is abun- 
dant, the face is slender, almost wretched in appearance, and the chin is promi- 
nent. The eyes are noteworthy for the blue scleras, the body is long and larger 
than normal, and rachitic nodules are felt along the costal margins. The abdomen 
is distended. There frequently are associated malformations, such as clubfoot or 
hernias. The skeleton is incompletely ossified. Multiple fractures of the legs, 
arms or ribs may be present, or old fractures, healed or partly healed, may be 
observed. Secondary deformity is common. 

Postnatal Type——Grossly, these children appear normal at birth, except that 
the scleras are bluish. The first fracture may occur at any age. Flemming 
reported that he saw a child with such a fracture at 18 months of age. The 
fractures occur with but slight trauma, and, while some pain is felt at the site 
of the. fracture, this is much less than would normally occur. Little or no dis- 
placement of the fragments is the rule, and the periosteum does not appear to be 
torn; i. e., the fractures are subperiosteal. The site of fracture is almost always 
in the diaphysis and rarely in the epiphysis of the bone. Healing is rapid. 
Occasionally ankylosis complicates the picture. The number of fractures dim- 
inishes as the child grows older, and the fractures cease when adult life is 
reached. The more delayed the appearance of the first fracture, the less numerous 
are the fractures. As many as 250 fractures have been observed in one child. 

Pathologically, there is decalcification of the long bones, the medullary cavity 
is larger than normal, and the cortex is thin and almost transparent. The 
periosteum* is usually thick, and small hemorrhagic areas appear in it. The 
medulla has a pseudocystic appearance at times. The vertebrae are cartilaginous, 
ossification is deficient, and the total length of the column is shorter than normal. 
The body structure of the ears shows hyperplasia of the labyrinth, ossification 
is diminished, and the small bones are more fragile than usual. Sclerotic changes 
are frequently seen in the aorta. The glandular structures show premature 
development. This is especially marked in the thyroid, parathyroid, suprarenal 
and thymic tissues. At the site of the fractures the periosteum is increased in 
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thickness, and the subperiosteal tissue is partly transformed into bone, giving the 
appearance of granular calcification. All tissues of mesenchymal origin show 
modifications in structure, as those of the viscera. 

Diagnosis—In the differential diagnosis one must consider congenital arthrosis, 
achondroplasia, dyschondrosteosis and fetal rickets. In addition, the postnatal 
form must be differentiated from osteosarcoma, gumma, echinococcic cyst, Reck- 
linghausen’s disease and infantile osteomalacia. 

Treatment.—Little success has been obtained with various methods of treat- 
ment. Cod liver oil or cod liver oil with calcium has been of benefit in a few 
cases. Thyroid therapy may have a beneficial effect. Actinotherapy has also 
been tried, with occasional success. Ryan, Vancouver, Canada. 


SEDIMENTATION TEST AS A GUIDE IN THE TREATMENT OF RHEUMATISM AND 
Heart DISEASE IN CHILDHOOD. GERHARD STELLER, Kinderarztl. Praxis 
3:338 (Aug.) 1932. 


The sedimentation test of the blood is a valuable guide in determining the 
length of time active treatment should be continued in cases of rheumatism and 
of cardiac disorders. As an index of the activity of rheumatic conditions it is 
better than the range of temperature or the persistence of rheumatic pains. It 
should help to decide the amount of time indicated for rest in bed. 


HUENEKENS, Minneapolis. 


PROGNOSIS OF RHEUMATIC HEART DISEASE. EDMUND NOBEL, Kinderarztl. 
Praxis 3:347 (Aug.) 1932. 


Seventy-eight patients suffering from some form of rheumatic disease were 
reexamined after a period of from five and one-half to eighteen and one-half 
years. Nine patients had erythema nodosum; forty-two, acute rheumatic arthritis ; 
twenty-one, chorea rheumatica, and six, both chorea and articular rheumatism. 
On reexamination, 42.8 per cent of the patients who had arthritis, 47.5 per cent 
of those who had chorea and 66.6 per cent of those who had erythema nodosum 
showed no involvement of the heart. All the children in whom chorea and 
articular rheumatism were combined had heart disease. 


HUENEKENS, Minneapolis. 


GoITER, GOITER HEART AND IODINE SENSITIVITY IN INFANTS. FRANz Lust, 


Kinderarztl. Praxis 3:441 (Oct.) 1932. 


Even the normal thyroid gland of the new-born infant varies greatly in 
weight, depending on whether or not the child is born in a locality where goiter 
is prevalent. The average weight of the thyroid gland of the new-born in Bern 
is 8.2 Gm.; in Munich, 6 Gm.; in Konigsberg, 3.5 Gm., and in Kiel, 1.9 Gm. 
The author reports thirteen cases of congenital struma with severe symptoms. 

Diagnosis is made by palpation and by noting the relief from cyanosis and 
dyspnea obtained when the head is pushed backward. Treatment consists in 
keeping the head bent backward, plus the administration of a single dose of 
0.1 mg. of potassium iodide; the swelling usually subsides in four or five days. 
In many cases enlargement of the thyroid is accompanied by enlargement of the 
heart. Feer found that in normal new-born infants the transverse diameter of 
the lungs divided by the transverse diameter of the heart gave an avtrage quo- 
tient of 1.87. In new-born infants with goiter and enlargement of the heart this 
quotient averages 1.63. The average diameter of the enlarged hearts is 5.8 cm., 
which is not attained in normal infants until the fourth month. The cardiac 
enlargement is caused by hypertrophy and dilatation, and the heart becomes 
smaller in a few days if iodine is given. The new-born infant is unquestionably 
sensitive to iodine, and there are many arguments for and against its use in 


cases of congenital struma. HUENEKENS, Minneapolis. 
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ADOLESCENT PsEUDOMASTITIS. LupwiGc F. Meyer, Kinderarztl. Praxis 3:489 
(Oct.) 1932. 


The author calls attention anew to the painful mammary swelling in young 
people of both sexes, occurring between the ages of from 10 to 12 years in girls 
and from 14 to 16 years in boys. The condition is probably due to hormonal 
activity, especially that of the anterior lobe of the hypophysis. Treatment is 


unnecessary and is of little avail. HUENEKENS, Minneapolis 
NEKENS, } 


PATHOGENESIS OF PNEUMONIA IN CHILDHOOD. A. J. StTRUKOW, Monatschr. 
f. Kinderh. 57:81 1933. 


On the basis of histologic studies, the author concludes that in addition to 
immunobiologic factors the morphologic structure of the child’s lungs predisposes 
to the development of pneumonia. The tissues are more loosely bound, the 
openings into the acini are larger and the lymph spaces are much wider than in 
the lungs of the adult. Strukow presents microscopic photographs demonstrating 
the enlarged lymph spaces. On the basis of his studies he concludes that pneu- 
monia is primarily an involvement of the lymphatics. The first involvement 
occurs around the peribronchiolar tissue, causing stagnation of the circulation of 
the lymph. This predisposes to further infection, which travels rapidly along 
the lymphatics to the hilus. As it progresses toward the hilus, the larger bron- 
chioles become involved, with resulting stagnation in other radiating lymph 
channels and a spread of the process. The invariable enlargement of the hilar 
lymph nodes is evidence in favor of this hypothesis. GerstLEy, Chicago. 


PNEUMONIA ASSOCIATED WITH JAUNDICE. VILMA SzARKA, Monatschr. f. 
Kinderh. 57:90, 1933. 


Jaundice occurs rarely in conjunction with pneumonia; it was seen only five 
times in nine hundred cases studied by Szarka. The prognosis is not necessarily 
grave, as three of the patients recovered. The etiology is uncertain; it is not 
dependent on an increased destruction of erythrocytes, but is probably associated 
with faulty function of the liver. GersTLEy, Chicago. 


DISTURBANCES OF THE DIGESTIVE TRACT IN EARLY CHILDHOOD. MARTIN 
JacHENs, Monatschr. f. Kinderh. 57:100, 1933. 


The article contains case reports and seven x-ray pictures and diagrams of 
atresia of the esophagus, duodenal stenosis and stenosis of the large intestine. 


GERSTLEY, Chicago. 


TRANSFUSION OF CITRATED BLoop. Epuarp HAcKER and G. Garcia OLIVER, 

Monatschr. f. Kinderh. 57:113, 1933. 

The authors review the subject of the transfusion of blood. They used the 
citrate method in a variety of conditions. Favorable results are reported in 
cases of bleeding from hemophilia and in secondary anemia, but they are not 
optimistic as to the benefits of this method in cases of acute sepsis and in those 
of most diseases of the blood-forming organs. No benefit was obtained in cases 
of pneumonia or in those of malignant diphtheria. In spite of the criticism of 
the method by other authors, Hacker and Oliver recommend it because of the 


simplicity of its technic. GersTLey, Chicago. 


UrosBiLiIn METABOLISM IN CHILDREN. W. Birk, Monatschr. f. Kinderh. 57: 
169, 1933. 
The metabolism of urobilin is not well understood because of the unreliability 
of experimental procedures. For instance, it is excreted both in the stool and in 
the urine. In the intestine putrefactive bacteria reduce bile pigments to urobilin- 
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ogen. Hence in putrefactive conditions much urobilin is found. If fermentation 
predominates, no urobilin appears in the stool. 

In spite of these difficulties, Birk made determinations of the excreted urobilin 
in cases of acute and chronic leukemia, of purpura and hemorrhagic disease, of 
catarrhal jaundice, of thrombosis of the splenic veins and of anemia. He was 
forced to conclude that these studies have little clinical value. Apparently most 
of the urobilin in the intestine is reabsorbed in the body and that which remains 
in the excretion is of slight clinical importance. 

GERSTLEY, Chicago. 


A New TREATMENT FOR NoctuRNAL Envuresis. N. J. KRASNOGORSKI, 
Monatschr. f. Kinderh. 57:252, 1933. 


The author recommends a simple procedure which he has found satisfactory 
during the last three years. The idea is based on a series of observations started 
by Gantt in 1927. His first studies on salivary secretion showed that this is 
diminished following a restricted intake of fluid. A year later Harbedia found 
that there was no decrease in salivary secretion following dehydration of the 
patient from excessive perspiration. Evidently in his experiments there had 
been a reserve of water in the body. 

When Krasnogorski reviewed Gantt’s experiments he found that the children 
studied had had salt ham and herring for breakfast. Evidently the diminution 
of salivary secretion resulted not from the restriction of fluid, but from the salty 
food. Control experiments with ordinary sodium chloride confirmed this idea. 
Similar experiments on dogs showed a diminution in pancreatic secretion follow- 
ing the ingestion of as little as 5 Gm. of salt. 

The treatment suggested for enuresis, based on these experiments, is to allow 
the patient plenty of fluids—water, milk and soup—in the first half of the day. 
No fluid is allowed after 4 p. m. At 6 p. m. supper is offered, consisting of 
foods low in water (bread, butter, eggs, meat and fish, but no vegetables, fruit 
or cereals). No salt is allowed. Under these conditions the day’s intake of 
water is excreted by 8 p. m. At 8:30, when the child is already sleepy and in 
bed, he receives salt in the form of buttered bread with ham, herring or caviar 
(approximately 5 Gm. of salt). This amount is sufficient to cause retention of 
water through the night, with little inconvenience to the child. The 100 to 125 
cc. of urine secreted during the night is insufficient to start the reflex of emptying 


the bladder. GERSTLEY, Chicago. 


GEOGRAPHIC TONGUE. RICHARD WEIGERT, Monatschr. f. Kinderh. 57:306, 1933. 


Geographic tongue does not appear in the first two months of life. It occurs 
for the first time most frequently in the second and third quarters of the first 
year and then more infrequently until the thirtieth month. When associated 
with exudative diathesis, it occurs as a first symptom in 25 per cent of cases. 
GERSTLEY, Chicago. 


Unusuat Aortic LEston A K. Wotrr, Virchows Arch. f. path. 


Anat. 285:369, 1932. 
An infant who died on the twelfth day after birth presented during life the 
following syndrome: malformation of the right ear, cloudiness of the cornea, 
cyanosis and a greatly enlarged heart. The antemortem diagnosis was congenital 
malformation of the heart. The Wassermann reaction of the infant and that 
of the mother were negative, and gross and histologic examination revealed no 
evidence of syphilis. At necropsy the heart was found to be enlarged but devoid 
of developmental errors. In the ascending, transverse and descending portions of 
the aorta were seen narrow, cleftlike areas that had the appearance of tears. 
The lesions ceased abruptly just below the diaphragm. Microscopic examination 
revealed as the earliest lesions poorly defined, irregular areas in the media, in 
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which the elastic fibrils had disappeared. The collagen fibers were swollen and 
had also in part lost their identity. Muscle tissue was apparently the last element 
to be altered; the areas contained muscle nuclei in various stages of degeneration. 
The ground substance had the staining reaction of mucoid degeneration. The 
surface of the intima was intact over the lesions. Most striking was the absence 
of any reparative or cellular infiltrated reaction of the tissues in or about the 
lesions. In the macroscopic tearlike lesions also, reactive phenomena were entirely 
wanting. The material resulting from the degeneration of the elastic and other 
tissues of the media had apparently been absorbed, and the intact intima had 
been folded into the defect thus produced. The small vessels were normal. The 
lesion described is most like that which Erdheim has described in the aorta of 
elderly persons as the cause of spontaneous rupture of the aorta, but which has 
not hitherto been seen in the earlier periods of life. In the case described no 


cause for the lesion could be found. Evanston, Ill. [Arcu. Paru.] 


AMYLOIDOSIS IN A Nurstinc. I. OBEerG, Virchows Arch. f. path. Anat. 286:476, 
1932. 


Amyloidosis is rare in infancy. With the exception of one doubtful case in 
a child, aged 1% years, the author could find no reference to the occurrence of the 
condition in children under 4 years of age. The case reported was that of a 
child, aged 2'%4 months, who died after pneumococcic meningitis secondary to 
bilateral otitis media. The gross appearance of the spleen led to an anatomic diag- 
nosis of amyloid disease. The splenic pulp and the glomeruli of the kidney on 
microscopic examination contained protein material with the optical and physical 
properties and the localization of amyloid. The material did not give the charac- 
teristic microchemical reactions of amyloid. 


Scuuttz, Evanston, Ill. [Arcu. Patn.] 


A CASE OF CHOLESTEROL PERITONITIS. T. Sato, M. YAMAGISHI and J. ASANO, 
J. Pediat. (Tokyo), no. 386, p. 1355, July 20, 1932. 


The authors report a case of what they call “cholesterol peritonitis,’ which was 
so diagnosed because of the negative tuberculin and Wassermann tests and a 
slightly increased amount of cholesterol in the peritoneal fluid. The quantitative 
determinations of the cholesterol content of the blood and of the peritoneal fluid 
from this patient (a boy, 4 years and 8 months of age), the micromethod of 
Yoshimatsu being employed, are tabulated as follows: 


Cholesterol in 
Blood Peritoneal 
Cholesterol Fluid 
250.0 330.0 
245.2 
230.4 207.5 
225.8 


The average values for cholesterol are not very high, although the authors 
observed the presence of doubly refractile lipoids as well as the cholesterol crystals 
in the peritoneal fluid with the polarizing microscope. The patient finally recovered. 


Kato, Chicago. 


LAWRENCE-BIEDL DisEAsE. J. J. Wuite, Nederl. tijdschr. v. geneesk. 76:1108 
(March 5) 1932. 


A case of Lawrence-Biedl disease with not only the classic symptoms, such as 
accumulation of fat and genital atrophy, but also retinitis pigmentosa, polydactylism 
and choreic-athetoid movements was seen; the last symptom, a result of the 
involvement of the corpus striatum, gives a hint that Biedl and Raab’s theory, that 
the adipositas is of diencephalic and not of hypophyseal origin, is true. 


VAN CreEvELD, Amsterdam, The Netherlands. 
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ATYPICAL CHRONIC MYELOID LEUKEMIA WITH CUTANEOUS MANIFESTATIONS OF 
AN APPARENTLY INFLAMMATORY CHARACTER. C. J. GELDERMAN, Neder. 
tijdschr. v. geneesk. 76:1593 (April 2) 1932. 


The author describes a case of chronic myeloid leukemia with a typical clinical 
development in a girl aged 10 years. There are intervals of apparently good health 
and, perhaps, a normal blood picture. Exacerbations occur in the form of an acute 
myeloblastic leukemia, without mucosal symptoms or hemorrhagic diatheses and 
with passing violent cutaneous manifestations in the form of apparently phleg- 
monous cutaneous infiltrations. emissions from the exacerbations occur sponta- 


neously. vAN CrevELD, Amsterdam, The Netherlands. 


OBSTIPATION IN CHILDREN. L. DE JAGER, Nederl. tijdschr. v. geneesk. 76:3178 
(June 25) 1932. 


The author’s long experience in treating obstipation in children (not babies) 
has taught him that the principal remedy is to get the children accustomed to 
defecate at regular intervals. In severe cases, however, he gives one porridge- 
spoonful of a potion of 25 Gm. of sulphate of magnesium three or four times a day 
for about ten days until 200 Gm. has been given; the results are excellent, espe- 
cially in cases in which the obstipation is caused by laziness, love of ease or fear 
and in which the peristalsis of the intestines is sufficient. 


VAN CREVELD, Amsterdam, The Netherlands. 


PYLORISTENOSIS AND NeEvurRopATHY. E, J. M. BELINFANTE, Nederl. tijdschr. v. 
geneesk. 76:3727 (July 30) 1932. 


As a control, examinations were made of thirty-two children who as babies 
had shown symptoms of pyloristenosis. It appeared that these children had more 
symptoms of neuropathy than other children of the same age examined at the 
same time. This result is in accordance with the impression that a nervous pre- 
disposition plays a rdle in the production of this condition. Contrary to the 
observations made in the cases in the literature, hypertrophy of the pylorus was 
not found in one child who died several months later from an intercurrent disease. 


VAN CrEvELD, Amsterdam, The Netherlands. 


LARYNGOSTENOSIS AND “STENOSIS WEATHER.” P. H. Kramer, Nederl. tijdschr. v. 
geneesk. 76:3834 (Aug. 6) 1932. 


A characteristic case of primary diphtheritic laryngostenosis is described. The 
patient was one of a group of five patients with laryngostenosis who were taken to 
the hospital within twenty-two hours. In 1931, also, a group of four cases of 
laryngostenosis occurred twice in four days. In these three groups, the metereo- 
logic circumstances corresponded with the so-called “stenosis weather ;” when 
periods of low barometric pressure are interrupted by a short period of high 
pressure, probably a peculiar influence is exercised on the inflamed larynx, which 
may give rise to the symptoms of stenosis. 


VAN CrEvELD, Amsterdam, The Netherlands. 


INTESTINAL INFANTILISM AND Its TREATMENT WITH A PREPARATION OF DRIED 
Hoc Stomacnw. H. A. STHEEMAN, Nederl. tijdschr. v. geneesk. 76:4823 
(Oct. 15) 1932. 

The author first gives a short survey of the typical symptoms in Herter’s 
disease and of the explanation given for these symptoms. He is of the opinion 
that the pancreatic origin of the clinical picture is possible, and he bases his 
opinion on two observations of his own. He gives a report of four cases of celiac 
disease in children. Two children presented the symptoms of the type of Herter; 
another child gave the type of Heubner, and the fourth showed the symptoms of 
Indian sprue, though devoid of Hunter’s tongue and without infantilism. This last 
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case was of a particularly serious character. The impossibility of finding an 
efficacious dietary was the outstanding feature in all cases. For months, and 
even years, chemical and dietetic treatment had been without success. An imme- 
diate improvement set in when a preparation of dried hogs’ stomachs in a daily 
dose of 10 Gm. was administered with the same diet, with which therapy had 
previously failed. Vomiting, anorexia, fatty stool, diarrhea, general atrophy, 
psychic depression, delay of growth and an abnormally high index for the hemo- 
globin disappeared. Total recovery followed in less than three months. In three 
of the patients, a relapse has not been seen within half a year after discharge. 
Their physical appearance was excellent. 

VAN CrEveELp, Amsterdam, The Netherlands. 


Nervous Diseases 


NATURE OF FEEBLE-MINDEDNEss. ABRAHAM Myerson, Am. J. Psychiat. 
12:1205 (May) 1933. - 


The term feebleminded implies an intelligence so low as to be declared patho- 
logic. This paper represents a study of feebleminded subjects, many of whom 
reside at the Walter E. Fernald School in Massachusetts. These persons were 
divided into groups thus: (1) cretins, (2) mongolian imbeciles, (3) organic types 
(with tremors, paralysis, etc.), (4) microcephalic persons, (5) those with congenital 
syphilis, (6) unclassified or unknown feebleminded persons (those who usually 
remain in the community). The sixth group presents the greatest problem, “and 
it is concerning this group that we have the least knowledge.” 

The first four groups, contrary to popular belief, cannot be linked scientifically 
with inheritance. A study of fifty-nine patients with congenital syphilis together 
with a review of the literature on the subject brings the author to the following 
conclusions: (a) In institutions for the feebleminded the percentage of children 
with congenital syphilis is only slightly, if at all, greater than that of nonsyphilitic 
children. (b) Direct evidence of involvement of the brain in congenital syphilis is 
scanty. (c) A large proportion of this group comes from families in which there 
is much feeblemindedness. In other words, if there is a hereditary element in 
feeblemindedness, it may be held responsible for a large proportion of the cases 
labeled congenital syphilitic feeblemindedness. (d) The social stratum in which the 
parents of these feebleminded persons live is conducive to a large percentage of 
cases of syphilis. (¢) Syphilis may cause alterations in the brain producing 
dementia, but dementia is not feeblemindedness. 

In the unclassified group, the feebleminded are also definitely feeble-bodied. 
There is not only an appalling incidence of poor nutrition, bad teeth, diseased 
tonsils and defective hearts, but also a high frequency of developmental defects : 
skeletal anomalies, defective ears, palates, etc. As to hereditary phenomena asso- 
ciated with feeblemindedness, the author is inclined to the belief that environmental 
influences (factory work, crowded quarters, undernutrition, infections, etc.) on the 
germ plasm are more likely factors than the mendelian laws. Jaur, Omaha. 


Bitoop CHOLESTEROL STUDIES IN MENTAL II. SCHIZOPHRENIA. 
G. Scnuusa, Am. J. Psychiat. 12:1227 (May) 1933. 


Though some schizophrenic patients may show a normal or somewhat increased 
amount of cholesterol in the blood, there is a definite tendency to a lowered blood 
cholesterol in this group. Fifty-five cases were studied. While the normal blood 
cholesterol ranges between 110 and 195 mg. per hundred cubic centimeters, the 
findings in this group ranged from 50 to 300 mg., with a definite concentration of 
cases in the lower half and a prominent paucity of cases in the upper half. 


JaurR, Omaha. 
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SCHIZOPHRENIA IN CHILDREN. Howarp W. Potter, Am. J. Psychiat. 12:1254 
(May) 1933. 


Deviations of thinking, feeling and acting are different in children than in adults 
because the central nervous system is in a developmental stage. Consequently the 
child is unable to respond with the complexity of the adult in functional expression, 
since his experience and intellectual development are limited. In this paper schizo- 
phrenia is limited to the following reaction types: (1) a generalized retraction of 
interests from the surroundings; (2) dereistic thinking, feeling and acting; (3) 
disturbances of thought manifested through blocking, symbolization, condensation, 
incoherence and diminution, sometimes to the extent of mutism; (4) defective emo- 
tional rapport; (5) diminution, rigidity and affective distortion; (6) alterations in 
behavior with an increase in motility leading to incessant activity or a diminution 
of motility leading to complete immobility or stereotypy. Psychodynamically, 
regression is characteristic. The author gives a brief review of the literature on 
the subject, as well as the reports of six cases. Jaur, Omaha. 


SocIABILITY OF ABNORMAL CHILDREN AND SociaAL CHILD PsyCHOLOGY: 
SOcIABILITY AS A MENTAL TEsT OF CHILD Groups. F. SCHNEERSOHN, 
Am. J. Psychiat. 12:1307 (May) 1903. 


Social child psychology concerns itself with the mental group life of the child 
in his concrete entity and his peculiarity. There are three forms of collectives 
operating: (1) the family, (2) the locale or neighborhood and (3) the school. 
Each of these has a different structure, and each in turn has its significance in its 
social influence on the child. The family collective consists of the child’s brothers 
and sisters whose ages are close enough for the formation of a play group. The 
children have common hereditary qualities and blood relationships. Here are 
formed warm attachments, experiences and memories. The children share the 
common home life, the innumerable incidents in the home milieu. The child learns 
relationships to those about him. The only child is handicapped in this respect 
and must compensate for this training in later years. The local collective consists 
of the children from one building, one yard or one street. These share common 
interests incident to proximity. The outdoors with its open and hidden charms 
awakens in the child deep instincts and emotions which are expressed in common 
games. These games are of special significance in the study of child group life. 
The school collective belongs to a higher order. Here the collective is divided 
into different groups (age and mental ability). This collective unites the children 
for a number of years, and often the fate of the child’s future is in this collective. 

This paper deals with a study of social behavior of a group of children with 
different mentality ranges in Randall’s Island. The observations are made with 
particular emphasis on the children in social relation to one another. The imbecile 
collective is characterized by immobile silence, isolation and playlessness. Some 
members show automatic movements (self-play). The less retarded children show 
a somewhat higher stage of sociability. Here the whole group moves, stimulating 
and imitating one another. The group forms and dissolves continuously. The 
moves are chaotic and the playing is structureless. Generally, the higher the intel- 
lectual level of the collective, the more organized is the group and the more definite 
are the structure and content of the play (games). Sociability may therefore serve 
as a mental test for the collective, the criteria being movements, communication, 
group formation and games. Sociability is also a certain intelligence test for the 
individual child as well as a decisive factor in his emotional life. In the case 
of the nervous child sociability may be a cause or a condition of his emotional status. 

In the treatment of sociability the investigation shows that even in the very 
limited contacts there are “traces” of a higher stage. On the general background 
of silence and isolation a momentary reaction of sdciability in the collective may 
be flashed. These “traces” or “outbursts” have a clinical significance for educa- 
tional possibilities through careful training and guidance. The author considers the 
play theory in terms of “psychic vitamins” thus: “Just as the ‘useful’ work 
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satisfies the concrete needs of the struggle for existence, so the ‘useless’ play is of 
vital importance, as it stimulates the urge to the life struggle and sustains the tonus 
of mental life.” The asocial nervous child may suffer from psychic scurvy. 

A comprehensive discussion on the biology of play and its significance is included 
in this thorough study of the subject. A scheme for investigation of group life 
of the child is appended. Janr, Omaha. 


THE SIGNIFICANCE OF THE COMPLAINT FACTOR IN CHILD PsycuIatry. LEO 


KANNER, Am. J. Psychiat. 13:171 (July) 1933. 


A translation of the patient’s (or parent’s) complaint into the examiner’s 
abbreviated terminology causes, in many instances, a loss of highly important points 
that offer insight into an already complicated problem. The uninterrupted recitation 
of an oversolicitous complainant frequently illuminates a family secret which may 
be the underlying cause of the existing trouble, and unless the report is recorded 
verbatim the essential picture of the child’s constellation is missed. In relating 
the complaint a verbose mother frequently and innocently describes a vivid picture 
characterizing the environment which influences and is influenced by the patient. 
Incidental remarks often reflect eloquently the parental attitudes and expectations, 
prevailing superstitions and popular lore and may be utilized in unearthing 
mysterious bases for physical complaints as well as bizarre causes for psychogenic ‘ 
ills. The complaints are grouped according to the following reaction patterns: 
(a) personality difficulties following physical illness, a lesion of the brain with its 
sequelae — congenital, acquired or dysfunctional — Sydenham’s chorea and endo- 
crinopathies; (b) difficulties due to involuntary partial dysfunction of the central 
nervous system, digestive systems, circulatory systems, etc.; (c) difficulties includ- 
ing the person as a whole; these include intellectual inadequacy, emotional distur- 
bances, difficulties in thought, disorders of speech, habitual manipulations of the 
body (tics), faulty feeding habits, disturbances of sleep, antisocial trends, sexual 
difficulties, attack disorders, minor psychoses, major psychoses and suicide. 


JAHR, Omaha. 


MonGOLoIp Ip1ocy IN A NEGRO INFANT. JoHN E, Duntap, J. Pediat. 2:615 
(May) 1933. 


The typical findings of mongolian idiocy were observed in a Negro boy, aged 
7 months. The parents were not full-blooded Negroes. 


LEMAsTER, Evanston, 


EPILEPSY AND DEHYDRATION. D. M. Lyon and D. M. Duntop, Edinburgk 
M. J. 40:266 (May) 1933. 


Recently there has been some advance toward a knowledge of the etiology of 
epilepsy. The authors attempted to repeat in adult epileptic patients the observa- 
tions made by McQuarrie and by Peiler; also to study the effect of alkalis in 
increasing the seizures and to reverse the process so as to curtail the frequency 
of the attacks. 

The writers were able to produce major seizures in adult epileptic patients by 
forcing an intake of fluids and inhibiting diuresis by means of solution of pituitary. 
Alkalis cause fits to recur more frequently. An acidosis occurs during the convul- 
sion. Dehydration acted therapeutically in almost every case, causing an improve- 
ment which seemed as marked as that following the use of a ketogenic diet. 
Phenobarbital gives the best results, which are enhanced by persistent dehydration. 


NerFF, Kansas City, Mo. 
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A Form OF PROGRESSIVE CEREBRAL SCLEROSIS IN INFANTS ASSOCIATED WITH 
PRIMARY DEGENERATION OF THE INTRAFASCICULAR GLIA. J. G. GREEN- 
FIELD, J. Neurol. & Psychopath. 13:289 (April) 1933. 


Two cases of progressive cerebral sclerosis in children aged 3 years, one a 
boy and the other a girl, are recorded. Each had a normal birth and uneventful 
development until 18 months and 2 years of age, respectively, when progress ceased 
and rapid physical and mental retrogression commenced. Each died soon after 
admission to the hospital. Postmortem examination revealed diffuse demyeliniza- 
tion of the white matter of the cerebral hemispheres and degeneration of the intra- 
fascicular oligodendrocytes with a marked accumulation of masses of mucinoid and 
abnormal lipoid granules. Jaur, Omaha. 


S1zE IN MENTAL DeEFIcIENcy. W. R. Asupy and R. M. STEwart, J. Neurol. 
& Psychopath. 13:303 (April) 1933. 

This study was undertaken to ascertain how size varies among fully grown 
aments at different mental levels and to provide a background for further studies 
of particular parts, especially that of the nervous system. The authors assume that 
not only is there a handicap in the size of the mental defective’s brain, but there 
is a general defect in size. Measurements of 269 defective persons showed that the 
size of the head diminished with decreasing intelligence, the defect being most 
marked in the idiot. A proportionate defect in size was observed in all determina- 
tions made: weight, length of the arm and the foot, length, breadth and height of 
the head, and distance from ear to ear. Mental deficiency may therefore be con- 
sidered a general arrest in development rather than merely a cerebral anomaly. 


JauR, Omaha. 


S1EyYRO, Galicia 


DIAGNOSTIC SIGNIFICANCE OF BABINSKI’S SIGN IN INFANTS. 
clin. 5:125 (March) 1933. 


Babinski’s sign is well known to indicate a lesion of the pyramidal tract involv- 
ing its complete disintegration. This is not the case in infancy. In adults, a well 
marked typical dorsal flexion occurs. In infants, on the contrary, this is seldom 
distinct, there being many instances exhibiting a false Babinski sign. This appears 
to be a phenomenon indicative of a process involving a pyramidal lesion in the 
developmental period. Some doubt exists as to the age at which development of 
the direct motor tract is completed. Bendix places it at 6 months, Curschmann 
at 3 months and other authors, among whom are Laurent and Cornil, at between 
9 and 12 months and even later in the case of delayed development. Sieyro 
investigated the reflex in a large number of children from 1 month to 2 years 
of age in the Santiago Hospital of Corufia. In the first three months a false 
Babinski sign was constant; it occurred during the second trimester in 60 per cent, 
during the third in 40 per cent, during the fourth in 25 per cent, during the fifth in 
15 per cent, during the sixth in 9 per cent and during the seventh in 6 per cent. 
The author considers that this result sustains his belief that Babinski’s sign is 
physiologic in the early months of life, and that no period can be set at which 
it begins to become pathologic. Nevertheless, it may be asserted that after three 
years dorsal flexion of the great toe denotes an interruption of the corticospinal 


motor tract. Vinton, Brooklyn. 


Iusan 


TREATMENT OF CHOREA WITH PHENYL-ETHYL-HyDANTOIN. 
Monatschr. f. Kinderh. 58:200, 1933. 

Favorable results were achieved in five cases of chorea with the use of 0.4 Gm. 
daily of phenyl-ethyl-hydantoin. From six to ten days after starting treatment the 
usual reaction developed, with fever, an exanthem, eosinophilia and lymphopenia. 
This lasted from four to six days. Two weeks after the reaction, the cases showed 
marked improvement. GerstLey, Chicago. 
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ANATOMIC TyPEs OF GLIOMA OF THE BRAIN. P. ScHwartz, Nervenarzt 5:449 
(Sept. 15) 1932. 


Schwartz expresses the opinion, based on an anatomic study of four hundred 
cases of intracranial tumor, that intracerebral neoplasms like meningiomas show 
a predilection for certain areas. He has been able to classify his material on 
gliomas into definite groups, the tumors in each group, though different histo- 
logically, being practically identical as to point of origin, mode of extension 
and general contour. The present contribution is limited to cases in which the 
growth had invaded the cortex. Tumors of the anterior superior callosohemispheric 
angle, which arise in the angle between the superior surface of the corpus callosum 
and the medial surface of the hemisphere, are divided into four subgroups, largely 
according to the cortical areas involved. The extension of all tumors in this group 
is limited inferiorly by the lateral prolongation of callosal fibers into the corona 
radiata. None of the foregoing (and of two other types of neoplasm of the frontal 
lobe, tumors of the inferior and middle frontal convolutions, respectively, only 
the latter) invade the frontal pole. A fourth type, which takes its origin below 
the knee of the corpus callosum, extends back into the gray matter of the hypo- 
thalamus and across the midline into the opposite hemisphere. Five types of tumor 
of the temporal lobe are presented, i. e., tumors of the superior, middle and inferior 
temporal gyri and tumors of the fusiform and hippocampal gyri. 

With further experience Schwartz hopes to be able in every case to predict, 
from the area of the cortex involved, the location and the extent of the infiltrating 
process in the deeper structures. So far he has been successful in this respect. His 
experience to date also permits the hope that it may be possible to classify the 
various types of glioma clinically as well as anatomically. 


Denver. [ARcH. NEUROL. & PsyCHIAT.] 


HYPERTENSION AND ENCEPHALITIS. O. HERz, Ztschr. f. Kinderh. 54:273, 1933. 


A case of hypertension following encephalitis in a boy, aged 5 years, is 
reported. SHELLING, Baltimore. 


Diseases of the Eye 


An UnusuaL CORNEAL LESION PROBABLY CONGENITAL AND FAMILIAL IN 
CuHaracter. G. E. pE ScHWEINITz and A. Cowan, Am. J. Ophth. 16:7 
(Jan.) 1933. 

A man, aged 48, exhibited numerous dotlike lesions in each cornea. These 
lesions were distributed over the entire cornea but much more densely in the center. 
The biomicroscope showed them to be in or immediately beneath Bowman's 
membrane. By direct illumination they appeared to be well defined, solid gray, 
plaquelike spots of various sizes and shapes, the largest measuring about 0.08 mm. 
across. The corneal epithelium was not involved and did not stain with fluorescein. 
The patient’s son and daughter exhibited similar corneal disturbances. All had 
fairly high refractive errors, and the daughter had a convergent squint. The 
man’s wife and another son did not have such lesions. The case of a man, aged 
68, who presented a similar condition is also reported. The vision of all these 
persons was corrected to normal, except in the daughter with squint and in one 
eye of the father, in which vision of 6/7.5 was obtained. The authors consider the 
condition to be congenital and probably familial. 

REESE, Philadelphia. [ARcH. OpHTH.] 


LEPTOTRICHOSIS CONJUNCTIVAE (PARINAUD’s ConjuNcTiviTIs). F. H. VeEr- 
HOEFF and M. J. Kine, Arch. Ophth. 9:701 (May) 1933. 
The senior author has shown that there is a disease of the conjunctiva accom- 
panied by massive inflammatory enlargement of the preauricular or other lymph 
glands. The conjunctival lesions appear as gray or yellowish areas beneath the 
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epithelium. Histologically, they are localized infiltrations of the tissues with 
macrophages loaded with broken-down chromatin. By a delicate method of stain- 
ing the senior author has been able to demonstrate a leptothrix within the con- 
junctival lesions and reports three cases in which the diagnosis was made clinically 


and histologically. Wescott, Chicago. 


CONGENITAL READING DISABILITY—STREPHOSYMBOLIA. L. L. Mayer, J. A. 
M. A. 100:1152 (April 15) 1933. 


The author reviews the literature on strephosymbolia and reports three cases. 
In all the cases it was demonstrated that the center of auditory memory was 
entirely normal. This factor was used as an adjunct in teaching children with 
this condition. Travis’ statement that handedness is the sine qua non of laterality 
would not seem to be borne out by these cases; neither is it evident that Gould’s 
explanation that eyedness is determined by defects in one eye which cause the 
other to become dominant would apply in such cases. From a perusal of this 
small group of cases, weight is added to Orton’s statement: “The master eye 
has been held by some to be a safer guide to native dominance than the master 
hand.” The fact that early training may reverse the master hand while no 
amount of training has been able to change the master eye would seem to enhance 
the importance of determining eyedness. Histopathologic changes in the center 
for speech have not been studied in this type of case but may in the future reveal 
an anatomic foundation for the difficulty. 

The author draws the following conclusions: 

In five cases of acquired, congenital and partial word blindness (strepho- 
symbolia), ocular dominance has been the outstanding feature. 

It is important to determine the dominant eye; this knowledge is of value to 
the ophthalmologist and to the patient. 

It is hoped that, by bringing such a condition to the attention of the ophthal- 
mologist, a saner regard for children with partial word blindness will be stimulated 
and thus the stigma of being called “mental defectives” will be lifted from them. 


ZENTMAYER, Philadelphia. [ArcH. OpHTH.] 


STRABISMUS—A PLEa. I. JENKINS MIKELL, J. South Carolina M. A. 29:162 
(July) 1933. 

The author prefers charges against the pediatricians or those who practice 
pediatrics for not referring cases of squint to the ophthalmologist. He reviews 
twenty-five cases which have come under his direction, of which seven came to 
operation and nine gave good results with only corrected refraction. The youngest 
child of the series was 18 months old. The earlier the squint is corrected, the 


better the result. ArsToN, Jr., Columbia, S. C. 


a 


THE BLIND AND VISUALLY HANDICAPPED IN WEsT VirRGINIA. J. E. BLayDEs, 
West Virginia M. J. 29:293 (July) 1933. 


While West Virginia has two schools for the blind, one for white people and 
one for the colored race, she is falling short of her duty to these handicapped 
persons. It is estimated that there are about 3,500 blind and visually handicapped 
persons in the state, of whom between 400 and 800 are of school age; yet the 
total average attendance of the two schools is only 137. The personnel of the two 
schools is of high standing, but facilities and follow-up work are lacking. 

Examination of the 114 students at the school for white persons at Romney 
indicated that surgical intervention would benefit 27. The Lions Clubs of West 
Virginia financed the transportation and the hospitalization of these 27 at Blue- 
field, W. Va., where they were operated on by Blaydes. As a result, 9 returned 
to school with normal vision and 16 were benefited, acquiring vision varying from 
20/50 to 20/200; 2 were not benefited. 
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Notwithstanding the splendid work done by the United States Public Health 
Service working in conjunction with the West Virginia State Board of Health, 
from October, 1915, to September, 1918, there is still much trachoma in the 
mountain sections. There must be more instruction in homes and institutions in 
regard to the prevention of avoidable injuries to the eyes. Employers and employees 
alike must be taught the importance of the use of goggles. There must be proper 
vocational education of the blind, and the federal government should provide 
institutions of higher education for the blind. There should be a state commission 
for the blind, and a state survey of the blind and visually handicapped is of the 
utmost urgency. Means of employment, at proper wages, should be provided for 
these persons, with aid in securing raw materials and in marketing their products, 
and campaigns of education to promote interest in the work of the blind and in 
the prevention and cure of blindness should be promoted. 


SHAWKEY, Charleston, W. Va. 


SomME Earty OcuLarR Symptoms OF OVER-INDULGENCE IN SUGAR AND SWEET 
FaRInAcEous Foop. A. MaitLanp Ramsay, Brit. M. J. 1:266 (Feb. 18) 
1933. 


The author is impressed with certain visual disturbances in children, particu- 
larly photophobia, which frequently accompany a diet high in carbohydrates. He 
describes the type of child in whom photophobia is observed, and has found that 
marked improvement follows the withdrawal of carbohydrate foods, especially 


sugar. Royster, University, Va. 


DESIRABILITY OF ROENTGENOGRAMS OF THE CHEST IN CHILDREN SUFFERING 
FROM PHLYCTENULAR KERATOCONJUNCTIVITIS. R. PIERRET, A. BRETON 
and Lorson, Arch. de méd. d. enf. 36:393 (July) 1933. 


The relation of keratoconjunctivitis to scrofula has long been recognized. 
Believing that latent tuberculosis could be demonstrated in the great majority of 
cases, the authors conducted an intensive investigation in twenty-four cases. In 
90 per cent there was a positive reaction of the skin, and in 30 per cent there were 
roentgenographic evidences of latent tuberculosis. The necessity for early separa- 
tion of these children from the home environment, preferably in a preventorium, 


is apparent. AMESSE, Denver. 


Diseases of the Skin 


AcuTE DIssEMINATED Lupus ERYTHEMATOSUS WITH STAPHYLOCOCCAL PYEMIA 
IN A E. Scuwarz and F. PARKES WEBER, Brit. J. Dermat. 44:486 
(Oct.) 1932. 

The authors report the case of a girl, aged 11 years, who had acute dissemi- 
nated lupus erythematosus with fatal staphylococcic pyemia from some undiscov- 
ered source. No postmortem examination was permitted, but the authors think 
that in the absence of any signs of tuberculosis and with a negative Pirquet reac- 
tion it seems reasonable to suppose that the eruption was a cutaneous syndrome, 
and that it should be regarded as a manifestation of the staphylococcic infection, 
just as in various other cases the eruption has been regarded as a manifestation 
of streptococcic or of other infections. 

WIEN, Chicago. [ARcH. DERMAT & Sypu.] 


URTICARIA PAPpuLOSA: WITH NOTES OF FOURTEEN CASES WITH AN UNUSUAL 
History. J. Kinnear, Brit. J. Dermat. 45:65 (Feb.) 1933. 
Clinical notes are given of fourteen children varying in age from 7 months to 


9 years, in whom urticaria papulosa developed after they arrived in England from 
America. In two families more than one member was attacked at the same time. 
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In some cases the eruption was present when the patients landed; in others, its 
appearance was delayed for one month. No food factor was found to cause the 
condition. The actual exciting cause was not found. The inference is made that 
Hallam is correct in considering the condition as probably associated with the 


sleeping conditions at home. Wien, Chicago. [ArcH. Dermat & Sypu.] 


TUBERCULOUS INFECTION WITH ERYTHEMA Noposum. H. Gorpon, Brit. J. 
Dermat. 45:69 (Feb.) 1933. 


A child, aged 3 years, presented a primary tuberculous lesion on the left side 
of the chin and a swollen submaxillary gland. An eruption was present on both 
legs below the knees; it appeared to be typical erythema nodosum, except that the 
nodes were barely tender. The eruption on the legs appeared about one week 
after the lesion on the chin. The submaxillary gland was excised. The Mantoux 
tests were negative in dilutions of from 1: 1,000,000 to 1: 1,000. When the patient 
was seen again four and one-half months later, the lesion on the chin was a defi- 
nite lupus nodule, and there was a well healed scar over the previous site of the 
submaxillary gland. The Mantoux test was positive in a dilution of 1: 1,000,000. 

Gordon believes that unless one regards the appearance of erythema nodosum 
as a coincidence, this case appears to be an example of the condition occurring 
as a signal of a systemic invasion by the tubercle bacilli. 


Wien, Chicago. [Arcu. Dermat. & Sypu.] 


ERYTHROEDEMA. E. C. WARNER, Proc. Roy. Soc. Med. 26:1005 (June) 1933. 
Warner reports a case of erythredema in a child aged 19 months. 


WILLIAMSON, New Orleans. 


TREATMENT OF FURUNCULOSIS AND MULTIPLE ABSCESSES IN THE NURSLING 
BY IMMUNOHEMOTHERAPY. MAMERTO ACUNA and FELIPE DE FILIPPI, 
Arch. argent. de pediat. 3:721 (Nov.) 1932. 


The treatment consisted in preparing an autogenous vaccine from a furuncle 
or abscess of the affected infant. The vaccine was then injected into one of the 
parents; 1 or 2 cc. of the vaccine, which contained 100,000,000 bacteria, was 
injected every three days. 

Twenty-four hours after the first injection, from 5 to 20 cc. of blood was 
withdrawn with a syringe containing 5 per cent solution of sodium citrate; the 
mixture was immediately injected into the buttock or under the skin of the 
abdomen of the infant. 

The treatment was decidedly effective in the few cases reported. 


ScHLutTz, Chicago. 


INCUBATION TIME OF ERYTHEMA Noposum. D&£NES von MOritz, Arch. f. 
Kinderh. 99:177 (May 30) 1933. 


Three children with no history of contact with tuberculosis were admitted to 
the hospital and were found to have a negative reaction to tuberculin. In the 
hospital they were exposed to patients with open tuberculosis. Within from five 
to six weeks later, typical erythema nodosum developed in each of the three chil- 
dren and the tuberculin test gave strongly positive results. These observations 
furnish further confirmation of the view that erythema nodosum is caused by 
tuberculosis and that erythema nodosum appears toward the end of the incubation 
period of tuberculosis when allergy to tuberculin arises. 


LeMastTER, Evanston, III. 
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ICHTHYOSIFORM ERYTHRODERMIA (ERYTHRODERMIE CONGENITALE ICHTHYO- 
SIFORME OF Brocg, Keratosis Ruspra CONGENITA OF RILLE). WOLFGANG 
GasPER, Dermat. Wchnschr. 96:150 (Feb. 4) 1933. 


The patient was a 9 year old boy who had an extensive keratotic eruption 
that was most marked on the trunk and around the joints. It had developed 
gradually, starting when the patient was about 6 months of age. However, when 
the patient was even younger the skin had remained persistently redder than normal. 
The face, hands and feet were relatively free. No bullae had occurred. The 
hair and nails apparently grew more rapidly than is normal. There was no history 
of other cases in the family. 


L. Taussic, San Francisco. [ARcH. DERMAT. & Sypu.] 


THE FUTURE OF CHILDREN WITH ERYTHEMA Noposum. D, Orosz, Monatschr. 
f. Kinderh. 58:180, 1933. 


A follow-up study of sixty-four cases of erythema nodosum was made to 
determine whether the disease is primarily rheumatic or tuberculous. The authors 
conclude that there is absolutely nothing of a rheumatic nature in the disease, as 
in none of their cases did any rheumatic symptoms develop over periods up to 
eight years. There seems to be a tuberculous element in the disease, though in 
this respect the patients may be classified in two groups. In the first group, those 
with simple erythema nodosum which disappeared with the first attack, no further 
consequences were noted. In the second group of patients, in whom the erythema 
nodosum had a chronic course with frequent exacerbations, much active tuberculosis 


developed. GERSTLEY, Chicago. 


Eczema. G. A. Rost, Miinchen. med. Wchnschr. 80:287 (Feb. 24) 1933. 


In a lengthy article Rost shows that many cutaneous disorders which are called 
eczema are not true eczemas. Etiologically, the term eczema should not be used. 
He discusses mycotic, seborrheal and scrofulous eczema and eczema of the leg 


due to varicose veins. Braupy, Mount Vernon, N. Y. 


SKIN TuRGOR OF SUCKLINGS. H. PAFFRATH and W. RIECcKE, Ztschr. f. Kinderh. 
54: 380, 1933. 

This is the description of an apparatus for measuring skin turgor. The prin- 
ciple of the apparatus consists in measuring the retraction force (elasticity) of a 
fold of skin of certain size, the force being registered graphically. 

SHELLING, Baltimore. 


SKIN TuRGOR IN NUTRITIONAL DISTURBANCES. W. RIECKE, Ztschr. f. Kinderh. 
54:385, 1933. 

The skin turgor of fifty children with acute and chronic nutritional distur- 
bances was found to be below normal. The lowest values were observed in cases 
of intestinal intoxications, but cases of dyspepsia without intoxication also showed 
low values. Weight and skin turgor are not always parallel; improvement in 
turgor usually precedes the hydration of the subcutaneous tissues. 

SHELLING, Baltimore. 


A Fatat CAsE oF HEMANGIOMA CAVERNOSUM CONGENITUM. A. S. PETTERS- 
son and R. Romanus, Acta pediat. 14:417 (April 28) 1933. 


At birth the infant showed a large cavernous hemangioma, which formed a 
tumor on the left shoulder. The tumor increased in size and developed sponta- 
neous ecchymoses, causing the patient to be admitted to the hospital at the age 
of 2 months. Roentgenograms showed symmetrical invasion of the superior 


g 


1378 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


mediastinum. Stridor, cough and cyanotic attacks appeared and increased in 
severity. The patient died at 5 months of age of bronchopneumonia. At autopsy, 
the tumor, histologically benign, was found to have invaded the thoracic cavity 
by extension, displacing the thymus upward and greatly compressing the primary 


bronchi. McIntosn, New York. 


Surgery and Orthopedics 


INTRAVENOUS UROGRAPHY AFTER MAypL’s OPERATION FOR EXSTROPHY OF THE 
Urinary BLapper. R. Simon and A. BruNscuwic, Am. J. Roentgenol. 
27:103 (Jan.) 1932. 

The authors report intravenous urography in a boy following Maydl’s operation, 
skiodan being used. The advantages are that it is less toxic, and that the dose 
needed is smaller. The advantage of intravenous urography in these cases is the 
roentgen visualization of the ureterocolonic junction. With this the integrity of 
the transplanted ureters or the trigon can be easily controlled should there be 
any question of integrity during a postoperative complication. The dilatation of the 
ureters in the reported case cannot be explained. The reflux of the hepatic flexure 
indicates that not only the rectal and sigmoid portions but the entire colon serves 
as a reservoir for the urine. SruLiK, Chicago. 


RouTINE CIRCUMCISION IN INFANCY. W. R. SWARTZWELDER, Arch. Pediat. 
50:288 (April) 1933. 

The author records his objection to routine circumcision in infancy and believes 
that a great many infants can and should be spared this common operation. The 
indications for circumcision are listed as follows: a narrowed, elongated prepuce, 
a very tight foreskin with a minute preputial opening and a densely adherent 
prepuce, and certain cases of paraphimosis. It is debatable whether routine 
circumcision should be advised (1) as a hygienic measure, (2) to prevent masturba- 
tion or (3) to render the person less susceptible to venereal infections. Without 
other definite indications for circumcision, Swartzwelder believes that this operation 


IS unnecessary. WADDELL, JR., University, Va. 


AcUTE SURGICAL ABDOMINAL CONDITIONS IN CHILDREN. BERNARD PoRrTIS, 

Illinois M. J. 48:222 (March) 1933. 

In 158 patients operated on by Portis, acute appendicitis was the most frequent 
acute surgical lesion and was represented by 145 cases. In general, appendicitis 
in the first two years of life presents a bizarre picture which renders early diagnosis 
difficult. In children over 2 years of age the symptomatology is more like that 
of the adult form. The onset in most of the children was not sudden and was 
ushered in by colicky attacks of abdominal pain ranging from mild to severe. 
In the majority of cases the pain was generalized. Some form of gastro-intestinal 
disturbance was constant, although vomiting occurred in only 77 per cent of the 
patients, while others complained of anorexia and nausea. Fever was present in 
all the patients within the first twenty-four hours. Leukocytosis of from 12,000 
to 20,000 was the rule. Physical findings were usually definite. However, some 
children with advanced appendicitis frequently presented the outward appearance of 
comparative comfort. Rebound pain, elicited by suddenly letting up the compressing 
hand, was found in the patients with peritoneal inflammation or free exudate. 
Involuntary muscular rigidity was sometimes difficult to ascertain but, when 
present, was diagnostic. Rectal examinations were always performed. Peritonitis 
other than of appendical origin was rare. Two cases of congenital atresia and 
six cases of intussusception were seen. Barzour, Peoria, Ill. 
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ABSTRACTS 


Epwin M. MILLER, 


ABDOMINAL EMERGENCIES IN INFANCY AND CHILDHOOD. 

Illinois M. J. 43:569 (May) 1933. 

The incidence, symptoms and surgical treatment of the abdominal emergencies 
with which the author has had experience are discussed. The clinical conditions 
discussed are amniotic hernia, congenital defect of the alimentary tract, congenital 
pyloric stenosis, intussusception, strangulated hernia, abnormalities of Meckel’s 
diverticulum, acute appendicitis and acute mechanical intestinal obstruction. 
Barsour, Peoria, III. 


ANFIN Mil. Surgeon 


EtiococicaL Factors oF AcuTE APPENDICITIS. 
73:61 (Aug.) 1933. 

In 1922 the rate of incidence of appendicitis increased sharply in the Puerto 
Rican forces, jumping from 1.66 per thousand persons for 1921 to 5.52 in 1922. 
This coincided with the epidemic of beriberi in this force due to polished rice. As 
soon as the deficiency of vitamin B was corrected, not only did the beriberi dis- 
appear but the rate for appendicitis fell to 1.26 in 1923. Evidence points to the 
fact that the increase in appendicitis coincided with the increased use of refined 
foods or of foods greatly altered in their composition by methods of preservation 
and preparation. Apparently vitamin B has a protective function in the gastro- 
intestinal tract, as its absence or great diminution seems to favor the occurrence 
of appendicitis. It is possible that the other vitamins also have a protective function. 
In some cases recurring attacks of appendicitis may be prevented by proper food 
and by correcting unhygienic habits in the patient. SANFORD, Chicago. 


Henry W. Hupson, Jr., New England 


MECcKEL’s DIVERTICULUM IN CHILDREN. 
J. Med. 208:525 (March 9) 1933. 
The author reports forty-five cases, and includes thirty-two previously reported 

cases. There were thirty-five recoveries and ten deaths. In fourteen cases, four 
of which showed perforation, mucosa of the gastric type with ulceration and hemor- 
rhage was found. In nine cases, there was intussusception; in six, diverticulitis ; 
in seven, intestinal obstruction other than intussusception, and in one case each, 
umbilical fistula and duplex ileum. 

Clinically, there was a history of either a chronic interrupted or an acute 
melena, accompanied by abdominal discomfort or paroxysmal colicky pain, nausea 
and sometimes vomiting. There were thirty male and fifteen female patients. The 
youngest patient was 4 hours old at the time of operation, and the oldest, 12 years. 
In only one case was a correct preoperative diagnosis made by roentgenograms. 
Confirmatory evidence of a secretion of the gastric type in the diverticula pre- 
senting mucosa similar to that of the stomach was found in one case. The method 
of excision and inversion by purse-string-suture is condemned. 

GENGENBACH, Denver. 


Low PERICARDIOTOMY FOR ACUTE SUPPURATIVE PERICARDITIS. P. E. TRUES- 


DALE, New England J. Med. 208:671 (March 30) 1933. 

The author discusses in detail the entire series of 152 operative cases of acute 
suppurative pericarditis reported to date in the literature. His summary follows: 

1. Acute suppurative pericarditis commonly is a secondary infection attacking 
a patient when his vital capacity has been reduced by the primary infection. 

2. It is insidious, concealed, progressive and, without intervention, almost 
invariably fatal. 

3. The infection is seldom recognized clinically. Diagnosis is not difficult if 
the examiner knows what to look for. 
4. The mortality among those treated by operation varies from 38 to 65 per cent. 
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5. Next to early diagnosis and immediate intervention, adequate drainage is 
the essential factor in recovery. 

6. The extreme lateral and most dependent area of the pericardium is the point 
of election for drainage. 

7. Incision of the pericardium at its most dependent point should not be less than 
6 cm. long, through a correspondingly large incision in the wall of the chest. 
GENGENBACH, Denver. 


W. J. 


HERNIA IN THE INFANT, WITH A REPORT OF THIRTY-ONE CASES. 
BLevins, Surg., Gynec. & Obst. 55:505 (Oct.) 1932. 


In 906 consecutive cases of hernia observed in the Woodland Clinic Hospital, 
California, 20 were found in children under the age of 42 months. Three of the 
patients were cretins, with wide diastasis recti. Twenty-six patients underwent 
radical herniorrhaphy, without mortality or a recurrence. Eleven other cases 
were observed within the same age range. The author makes the following 
recommendations : 

1. All inguinal and femoral hernias persisting over a period of one month 
should be referred to a surgeon for hernioplasty. Incarceration calls for immediate 
surgical intervention to insure against strangulation. 

2. A truss is not to be used, as its damage outweighs the occasional advantages. 

3. True congenital umbilical hernia should be referred for operation a few 
days after birth. Enlarged umbilical ring should be treated conservatively with a 
gauze pad and adhesive strapping. If the ring is still open after six months, the 
condition should be referred for operation. 

4. The large hernia of the cretin due to complete separation of the rectus mus- 
cles is not a surgical condition and calls for the administration of thyroid extract. 
Graves, New York. 


EsoPHAGEAL PERFORATION IN Empyema. M. MrKvuta, Casop. lék. Gesk. 70:1818 
(Dec. 18) 1931. 

A girl, aged 11, with frank empyema, had bronchitis and erysipelas at 1 year 
of age, and chickenpox and pneumonia at 8 years. She also had severe pneumonia 
of recent date. Following resection of a rib, milk which was taken by mouth 
came through the incision immediately. Following gastrostomy, the sinus gradually 
healed. The roentgenograms of the various stages are presented. A review of 
the literature is included. StuLtK, Chicago. 


Miscellaneous 


Soptum DEHYDROCHOLATE IN ARSPHENAMINE POISONING: A PRELIMINARY 
Report. BERNARD APPEL, Arch. Dermat. & Syph. 27:401 (March) 1933. 


In this article the author describes the use of sodium dehydrocholate (given 
intravenously at intervals of several days in doses of 10 cc. of a 5 per cent solution) 
to combat the reactions resulting from arsphenamine and its derivatives in the 
treatment of syphilis. He believes that this drug is valuable and prompt in combat- 
ing jaundice, nausea and vomiting (the three most frequent gastro-intestinal reac- 
tions to arsenic). He includes a review of the literature concerning the history, 
properties, action and use of this drug. EKERMEYER, Iowa City. 


PULMONARY EMBOLISM FROM ARSENICALS INJECTED INTRAVENOUSLY: A 
METHOD SUGGESTED FOR PREVENTION. GEORGE C. Suivers, Arch. Dermat. 

& Syph. 27:901 (June) 1933. 
About 800 deaths are caused annually in the United States by arsenical drugs. 
A large number of these are due to pulmonary embolism. This accident is believed 
to occur when the drug is given in an acid solution (pu below 7), causing com- 
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bination of the drug with the plasma proteins. The author describes and suggests 
a usable and accurate method of preventing this complication. This includes the 
addition of the indicator bromthymol blue to the drug in the ampule, enabling 
the physician to determine the correct reaction of the solution for safe administra- 
tion. The author also reviews the reports of 18 cases in which death occurred 
from pulmonary emboli in persons treated with arsenicals (and the report of one 
case in which death occurred with mersalyl). EKERMEYER, Iowa City. 


HEALTH CONDITIONS IN NEw YorK STATE, NOVEMBER, 1932. Health News 
(New York) 10:10 (Jan. 16) 1933. 


The birth rate in New York State for November, 1932 (14.2 per thousand 
persons), was practically the same as in the corresponding month of 1931, in which 
it was the lowest on record. The general death rate (10.6 per thousand) and the 
infant mortality rate (52 deaths under 1 year per thousand infants alive at birth) 
have never been lower. When the complete returns for the year are analyzed, they 
will undoubtedly show the lowest birth, death and infant mortality rates ever 
known in the state. A new low mortality rate for diphtheria (0.9 per hundred 
thousand) was established in November, 1932. Arkman, Rochester, N. Y. 


A New Type oF Monoxipe Accipent. Health News (New York) 10:12 
(Jan. 16) 1933. 
A boy, aged 9 years, attached his sled to the rear of an automobile near the 
exhaust pipe. He is said to have become unconscious from carbon monoxide 
poisoning, although he was in the open air. Arxman. Rochester, N. Y. 


New Low For MILKBoRNE EpipEmics. Health News (New York) 10:26 (Feb. 


13) 1933. 


The year 1932 gave a new low record for milk-borne outbreaks of communicable 
diseases in New York State exclusive of New York City. Two small outbreaks, 
both of typhoid fever occurred, with a total of 16 cases. In 1927, 20 cases were 
reported; in 1930, the total was 633. There have been 103 outbreaks within . 
sixteen years, with a total of 3,759 cases. Of these outbreaks, 101 were traced to 
raw milk. New York City, which requires all milk other than certified to be 
pasteurized, had but 1 outbreak in these years. Ninety per cent of the outbreaks 


have originated at dairy farms. Arxman. Rochester. N. Y. 


X-Ray TREATMENT OF SOME INFLAMMATORY CONDITIONS IN CHILDHOOD. 
SAMUEL J. Levin, J. Pediat. 2:312 (March) 1933. 


Excellent clinical results were obtained by the use of roentgen therapy in inflam- 
matory conditions such as acute lymphadenitis and acute mastoiditis. In some cases 
of chronic otitis media and mumps favorable reactions followed roentgen irradiation. 
The author believes that roentgen therapy of inflammatory conditions in childhood 
is deserving of greater and more widespread trial. LeMaster, Evanston, Ii. 


A Stupy or CuHILp CARE IN THE First Two YEARS oF LiFe. RutH W. 
WASHBURN and MARIAN C, Putnam, J. Pediat. 2:517 (May) 1933. 


Fifty-nine infants at a well baby conference were studied to determine how 
the mothers were managing their babies, what problems arose and how a psychol- 
ogist might be of aid. The authors suggest that individual differences in infants 
are too little stressed in the literature; the result is undue anxiety on the mother’s 
part when her infant is found to deviate from the accepted standards. Of the 
forty-six infants studied more than once, twenty-seven presented practically no 
problems; thirteen presented a succession of transient minor problems, and six 
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evidenced persistent difficulties. Further education of the community with respect 
to the type of question a psychologist is equipped to answer is necessary before 
he can be of maximum usefulness. LeMaster, Evanston, Ill. 


Harotp C. 


PrRoGRESS OF PuBLic HEALTH As IT RELATES TO THE CHILD. 
Stuart, J. Pediat. 2:756 (June) 1933. 


In this critical review, the present status of public health work in the United 
States is considered. Progressive movements in this field during recent years are 
cited, and the needs of the future are pointed out. The role of the public health 
officer has changed from that of an inspector or a police officer to that of an 
educator. The purpose and function of federal, state, local and nonofficial health 
organizations are described, with special reference to the services for infants and 
children. More money is spent by most American communities for sanitation and 
less for laboratories, nursing services and maternal and child hygiene than con- 
ditions justify. Public health services are nowhere able to perform fully the work 
which present knowledge would indicate. LeMaster, Evanston, III. 


Pepratrics: Wuat Is Ir? Wirsur C. Davison, J. Pediat. 3:64 (July) 1933. 


After analyzing the incidence and mortality of all diseases of infants and chil- 
dren, Davison finds that the most important diseases are those which can be 
prevented or cured. The pediatrician should concentrate on the conditions amenable 
to treatment and teach the medical student to become familiar with them. Pediatrics 
can be of the greatest service to the public if, in its practice, emphasis is placed 
on the prevention of disease and on periodic examinations of children for the 
early detection of disease, rather than on consultative service. Investigators of the 
White House Conference found that the health of children who were brought 
regularly to a physician’s office was better than that of those who had medical 


care only during acute illnesses. LeMaster, Evanston, III. 


OpticaLLy AcTIVE HypANTOINS AS Hypnotics. Harry Sosporka, S. M. Peck 
and JosEpH Kaun, J. Pharmacol. & Exper. Therap. 47:209 (Feb.) 1933. 


Phenyl-ethyl-hydantoin (nirvanol) may be toxic to human beings, causing a 
rash, fever and other symptoms, the reaction commonly called nirvanol disease. 
In an attempt to do away with the toxic effect and leave the useful therapeutic 
effect, dextrorotatory and levorotatory forms were obtained from the racemic drug. 
The levorotatory form caused nirvanol disease in 64 per cent of fourteen children, 
with about one-half the total effective dose of racemic nirvanol ; the latter, however, 
caused toxic symptoms in 84 per cent of twenty-five children. The dextrorotatory 
form caused nirvanol disease in but 28 per cent of eighteen children, with about 
one-half the total racemic dose, while the sedative action was similar. 

The abstractor is unable to agree with the conclusion that the curative effect 
is independent of the nirvanol disease produced by the drug. 

Results in chorea are to be reported elsewhere. Piicner, Cleveland. 


° IMPORTANCE OF PosTURE IN HEALTH. B. M. Courter, M. J. & Rec. 137:483 
(June 21) 1933. 
Correct body mechanics is of definite importance in maintaining good health. 
Poor posture predisposes to and causes chronic strain. The commonest complaints 
are foot strain, backache, fatigue, neuritis and pain in the joints. Neglect of good 
body mechanics results in bad effects on the vital functions. 
Witiiamson, New Orleans. 
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NEW YORK ACADEMY OF MEDICINE, SECTION 
OF PEDIATRICS 


Regular Meeting, Jan. 11, 1934 


MartTHaA WOLLsTEIN, M.D., Presiding 


ENLARGED COLORED TRANSPARENT SECTIONS OF THE LUNG, SHOWING VARIOUS 
Forms OF PNEUMONIA. DR. CHARLES HENDEE SMITH, Dr. IRVING GRAEF 
and Dr. ExvizasetH T. 


(These were demonstrated by lantern slides.) 


ANAPHYLACTOGENIC PROPERTIES OF THE PurIFIED MILK PROTEINS AND OF 
Raw, EvAPORATED, SUPERHEATED, DRIED AND ACIDIFIED MILK. Dr. BRET 
RATNER and H. L. GRUEHL. 


This article will appear in full in a later issue of the AMERICAN JOURNAL OF 
DISEASES OF CHILDREN. 


HEMATOGENOUS DISSEMINATION IN TUBERCULOSIS OF CHILDHOOD. Dr. EDITH 
M. LINCOLN. 


Knowledge of the pathogenesis of tuberculosis in children has been revolution- 
ized within the past fifteen years. Physicians now conceive of tuberculosis as a 
systemic disease and believe that some bacilli enter the blood stream in all cases 
of primary tuberculosis. Bacteriologic proof exists that tubercle bacilli circulate 
at times in the blood of tuberculous persons, but the technic for demonstrating them 
is far from perfect, so that the percentage of cases in which they may be found 
is uncertain. 

Bacilli reach the blood from the nodes regional to the primary focus by way 
of the lymphatic duct, but massive infection producing acute generalized miliary 
tuberculosis is more generally due to erosion of the wall of a blood vessel by a 
caseating focus of tuberculosis or to the breaking down of an intimal tubercle. 

The clinical picture is dependent on the number of tubercle bacilli conveyed 
to the blood stream, the frequency of repetition of this dissemination, the uncertain 
factors of allergy and the relative immunity of the body to the bacilli. 

Four types of tuberculosis due to hematogenous dissemination can be distin- 
guished clinically: (1) protracted generalization, which, when marked, is a clinical 
entity, showing a characteristic roentgenogram of the lungs and associated with 
panadenitis and panserositis; (2) the easily recognized acute generalized miliary 
tuberculosis ; (3) a condition in which the predominant lesion—for instance, tuber- 
culosis of a kidney or a bone—is the result of a hematogenous dissemination, 
though one is not accustomed to think of it in these terms; (4) occult tuberculosis, 
in which physical examination may either give negative results or show an 
enlarged spleen, palpable superficial nodes and cutaneous lesions, or in which the 
disease may be evident on roentgen examination of the lungs or, more rarely, of the 
spleen and cervical nodes. Calcified apical lesions due to hematogenous dissemina- 
tion belong in this group, and a number of cases of these are being followed in the 
hope that they will throw new light on the development of tuberculosis in adults. 


DISCUSSION 


Dr. W. GRETHMANN: During recent years I have been interested in hemato- 
genous dissemination of tubercle bacilli in children and have been fortunate to 
observe in Dr. C. H. Smith’s service of the Children’s Medical Division at Bellevue 
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Hospital a group of cases which are of unusual interest because of the dissemina- 
tion of tuberculosis after the primary infection. In the interpretation of these 
cases, which were analyzed together with Dr. Lincoln and partially presented here, 
I wish to confine my remarks to the pathologic features. Until recently, it was 
not considered, as a rule, that hematogenous dissemination takes place after the 
primary infection. However, the evidence that such dissemination does take place 
in practically all cases of primary tuberculous infection is rapidly accumulating 
in our material. In support of this, I wish to refer to the case of a child 8 weeks 
of age. This case was also shown by Dr. Lincoln in her presentation. At autopsy, 
we found a caseous focus about three-fourths inch (2 cm.) in diameter in the 
upper part of the lower lobe of the left lung. This was interpreted as the primary 
focus of a tuberculous infection and it already showed a cavity about 0.5 cm. in 
diameter. Its regional bronchopulmonary lymph node was also considerably 
enlarged and caseous. Besides this evidence of primary tuberculous infection in 
the lungs, there were signs of hematogenous dissemination into the lungs and the 
spleen; tubercles the same size as miliary tubercles and smaller, and even larger 
tubercles, were found in both these organs. They were located predominantly in 
the apexes of both lungs. This case observed in a child of 8 weeks seems to me 
to be clearcut evidence that hematogenous dissemination takes place at the time 
of the establishment of the primary tuberculous infection. If it can be shown that 
such hematogenous foci, which in older children are referred to as Simon foci, 
originate from the first tuberculous infection, and if it can be shown that these 
foci break down later on into chronic pulmonary tuberculosis, these facts may influ- 
ence physicians to alter considerably their conception of the pathogenesis of chronic 
pulmonary tuberculosis. Up to now it has generally been believed that chronic 
pulmonary tuberculosis is the effect of another exogenous aerogenous reinfection. 
In my opinion, evidence is rapidly accumulating to show that in the origin of 
chronic pulmonary tuberculosis not only exogenous aerogenous reinfection has to 
be considered but also hematogenous dissemination from an already existing tuber- 
culous focus within the body, if not from the focus of the primary tuberculous 
infection itself. 

Dr. J. B. AmMBerson: Through an arrangement for cooperation between the 
tuberculosis service and Dr. Smith’s pediatric service at Bellevue Hospital I have 
had the privilege of following Dr. Lincoln’s work, which has impressed me a 
great deal. Following Dr. Grethmann’s pathologic demonstrations and Dr. Lincoln’s 
clinical correlations, I have been able to identify the same types of hematogenous 
tuberculosis in adults, although of course they are less frequent after childhood. 
These types are particularly liable to occur in Negro adults, and the tendency 
to hematogenous dissemination in the acute and in the protracted form seems to 
be characteristic of this race. Only a few cases of the protracted type have been 
found in white adults. The work of Dr. Grethmann and some other pathologists 
lends weight to the conception that pulmonary tuberculosis in adults represents, 
at least in certain cases, an exacerbation of foci that were established in the apexes 
of the lungs shortly after the first infection in childhood. While the possibility of 
exogenous reinfection of adults must be given consideration, one cannot ignore the 
other possibility. 

Dr. CHARLES HENDEE SMITH: This is interesting from the clinical standpoint. 

Twenty years ago, when a pulmonary condition showed diffuse mottling roent- 
genographically it was called miliary tuberculosis. A little later such a condition 
was always called disseminated tuberculosis. Now it is known that a differentiation 
must be made between these conditions, both of which give a general mottling, but 
which have quite different prognoses. In childhood a bronchiogenic spread of 
tuberculous infection is a most serious matter, while lesions due to hematogenous 
dissemination are relatively benign, and patients with this condition get well at 
times. In Vienna I saw four practically well children who had had generalized 
hematogenous tuberculosis. Doctor Gardner of Saranac showed slides of the lungs 
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of a longshoreman killed in a brawl who had completely healed miliary tuberculosis 
throughout his lungs and was well enough to get drunk and get killed. 


Dr. BéLta Scuick: Lately physicians have been inclined to pay more atten- 
tion to exogenous superinfection as the cause of tuberculosis in adults than before, 
when they traced all cases of tuberculosis in adults to extension of an endogenous 
infection of early childhood. Most likely both should be considered. 

So far as the spread of miliary tuberculosis is concerned, one must remember 
that the lymphatic system connects with the blood stream, so that a part of the 
bacilli being spread in the lymph enter the blood. They go through the thoracic 
duct into the vena cava superior and from there into the right side of the heart 
and are carried through the pulmonary artery into the circulation of the lungs. 
After filtering through the capillaries of the lungs, they may go into the left side 
of the heart and reach the systemic circulation, and the possibility then exists of 
the production of tuberculous foci in different parts of the body, including the 
lungs. The same dissemination may occur if a tuberculous lymph node adjacent 
to the venous angle erodes the venous wall and directly invades the vena cava 
superior. 

Hematogenous dissemination occurs in another way when a tuberculous lymph 
node erodes the wall of a branch of the vena pulmonalis. Tubercle bacilli, invading 
the venous circulation, reach the left side of the heart without previous filtration 
in the capillaries involved in the pulmonary circulation. In intensive invasion the 
great mass of tubercle bacilli reach all the organs directly and may produce 
tuberculous foci in the skin, joints, bones, etc. An intensive eruption of tuberculids 
in the skin suggests such an invasion. 

Tuberculous meningitis may develop from a formerly established tubercle in 
the brain or as a part of the spread of miliary tuberculosis. 

Recently the more frequent occurrence of miliary tuberculosis of the lungs 
during the early stage of a tuberculous disease has been pointed out. Miliary 
tuberculosis of the lungs may clear up in the early stage. The frequency of the 
circulation of tubercle bacilli in is« blood stream (according to Lowenstein) needs 
to be studied extensively. 


PARACENTESIS OF THE PERICARDIUM AS A THERAPEUTIC PROCEDURE. Dr. Lucy 
PORTER SUTTON. 


This paper will be published in a later issue of the AMERICAN JOURNAL OF 
DISEASES OF CHILDREN. 


SERUM TREATMENT OF LOBAR PNEUMONIA IN CHILDHOOD. Dr. Rosa LEE 
NEMIR. 


Antipneumococcic serum has been used extensively in the treatment of pneu- 
monia in adults. For infections with some types of pneumococcus the mortality 
rate has been lowered following the administration of serum. At Bellevue Hospital 
we have been evaluating serum therapy for infections with similar types and for 
infections with the more recently isolated types so frequently found in infants 
and children. 

Lobar pneumonia in children over 2 years of age is notably a benign disease; 
in those under 2 years it approaches in severity the pneumonia of adults. Broncho- 
pneumonia is distinctly a very serious disease both in its course and in its mortality 
rate. Because of the low death rate for lobar pneumonia in children, criteria other 
than the effect on the mortality rate must be employed, namely, the effect on the 
duration of the disease and the effect on the complications. 

This study was begun in January, 1932, and included clinical and bacteriologic 
observation of patients with all types of pneumonia. Dr. William H. Park and 
Dr. Charles Hendee Smith gave valuable suggestions as to the conduct of the 
investigation. The report is based on the study of 165 patients with lobar pneumonia 
associated with the types of pneumococcus for which therapeutic serums are avail- 
able; 69 of the patients were treated, and the remaining 96 served as controls. 
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Method.—Following a cough productive of mucus the pharynx was swabbed 
and cultures were made in plasma broth. This material was injected into a mouse, 
and the original swab was used in streaking blood agar plates. The Sabin method 
for rapid typing was employed. Direct typing by the modified Neufeld method 
is now being used. Blood agar plates are extremely important in studying pneu- 
monia in children. Staphylococci and streptococci are often significant etiologic 
factors. 

A small percentage of error in bacteriologic diagnosis was found by this method. 
On several occasions the pneumococci obtained from the pharyngeal swab were 
probably normal inhabitants of the throat and not pathogenic for the patient. 
Occasionally a pneumococcus (usually type VI, a frequent inhabitant of the throat 
in children) was isolated from a swab and no other culture of that type ever 
obtained on repeated swabbing of the throat of the same patient. 

The serums used were furnished by Miss Georgia Cooper from the Department 
of Laboratories and the Bureau of Research, New York City, and the financing was 
done largely by the Commonwealth but also by the Littauer and Altman 
Foundations. 

No patient with a positive intracutaneous or ophthalmic reaction to a 1:10 
dilution of serum was treated. The dosage for twenty-four hours was approxi- 
mately from 300 to 800 units per pound of body weight, varying with the severity 
of the disease. Usually the first dose of serum was 2 cc. (irrespective of the 
potency) for a patient under 2 years of age and 5 cc. for one over 2 years, given 
intravenously. Intramuscular administration is not so effective in shortening the 
disease. No larger initial doses were given because of possible sensitivity to serum. 
The average dosage for twenty-four hours was from 6 to 9 cc. for patients under 
2 years of age and from 10 to 25 cc. for those over 2 years. The potency of the 
serums varied from 400 to 1,500 units per cubic centimeter. One dose was usually 
given after the temperature had remained below 100 F. for from two to four 
hours. Frequently from three to four doses were sufficient, and never more than 
seven were given. 

Results—Pneumococcus type I was found to be the predominant infecting 
organism in lobar pneumonia in children over 2 years of age; it was present in 
32 per cent of all children with pneumonia and in 47 per cent of those in which 
the condition was treatable. In patients under 2 years of age the predominant 
pneumococcus was found to be type XIV, which was present in 27 per cent of 
all infants with pneumonia and in 34 per cent of those in which the condition 
was treatable. 

No appreciable difference was found between the mortality rates for lobar 
pneumonia in the treated and untreated patients. The deaths were few—2 in the 
treated and 3 in the untreated patients. In a small series of patients with broncho- 
pneumonia there was a much lower mortality rate for the treated patients. 

Serum definitely shortened the duration of the disease. A study of all patients 
receiving serum in comparison with a similar control group revealed a much 
earlier crisis, which occurred by the fifth day of the disease in 60 per cent of the 
patients treated with serum, as compared with 20 per cent for the control group. 

The most satisfactory results were observed with serums prepared against 
pneumococcus types I and XIV. Striking results were obtained with type I 
serum. A crisis occurred as early as the third day in 5 of the 20 patients treated; 
no control patient had such an early crisis. 

A study of the duration of type I lobar pneumonia with reference to the period 
of hospitalization revealed that early hospitalization does not in itself act to shorten 
the disease. Thirteen patients who received serum were admitted to the hospital 
on the second day of the disease. All had a crisis by the end of the fifth day, and 
most of them before. Nine patients who likewise were admitted on the second 
day of the disease and had equal hospital care, but who received no serum, had no 
crisis until from the sixth to the ninth day, the disease running a long course. 
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Of 18 patients treated with type XIV serum, 80 per cent presented a crisis 
before the seventh day, as compared with 19 per cent of the 27 patients in the 
control group. 

Finally, only 1 of the 69 patients treated with serum subsequently showed 
empyema. Of the 96 patients in the control group, 7 later had empyema; 
in 4 of these the infecting organism was Pneumococcus type I, and in 
3, Pneumococcus type XIV, VII and V, respectively. A spread of pneumonia 
to a new lobe was observed in 2 patients in the control group. No patient receiv- 
ing serum later showed meningitis. Pneumococcic meningitis type XIV occurred 
in 1 patient in the control group. Three infants had pneumococcic meningitis 
type VI; all died; 1 of these had received intravenous and intrathecal injections of 
antipneumococcic serum. 

It is difficult to devise an accurate quantitative method for evaluating a thera- 
peutic agent. Observation of individual cases, however, has given us a definite 
impression that serum is of value in the treatment of pneumonia in children. 


DISCUSSION 


Dr. JessE M. Buttowa: Permit me to congratulate the section on the 
excellent presentation by Dr. Nemir, who conclusively demonstrates that serum 
shortens the course of pneumonia. There is no statistical proof of the value of anti- 
pneumococcic serum in respect to life-saving ability; it will take a number of 
years and many workers to accumulate sufficient data for this, because of the 
numerous types of pneumococcus. One observer cannot encounter a sufficiently 
large series of cases in a single year to determine statistically the value of serum, 
if reduction of fatality is the criterion. 

During the past five years we have been doing similar work at Harlem 
Hospital, with the cooperation of Dr. Morris Gleich, the pediatrician in charge. 
During this time we observed 445 cases of proved pneumococcic pneumonia in 
children. There were numerous types, and type XIV predominated. If one groups 
together the cases in which bacteremia occurs (a serious life-menacing condition), 
one may determine the effect of serum on it. 

Two hundred and twenty-four of the children observed were under 2 years of 
age. As is shown in the table, 192 of this group did not receive serum; 38 of these 


Comparison of Mortality Statistics for Children with Pneumococcic Pneumonia 
in the Period from 1928 to 1933, According io Whether They Had 
or Had Not Received Specific Serum 


Children Under 2 Years of Age Children 2 Years of Age and Over 


A. 


No Serum No Serum Serum 
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Pneumococcus of 
Types Cases o 

I to XXXII 445 19.8 2 
42.8t 42.8 


25.0 4.5 


ow Deaths 


* This study was financed by the Littauer Pneumonia Research Fund of New York Uni- 
versity. 
+ Cases in which the blood culture was positive. 


died—a mortality of 19.8 per cent. Thirty-two received serum; 8 of these died— 
a mortality of 25 per cent. In 9 of the 192 patients who did not receive serum 
the blood was invaded; 7 of these died—a mortality of 77.7 per cent. In 7 of the 
32 patients who received serum the blood was invaded; 3 of these died—a mortality 
of 42.8 per cent. 
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Two hundred and twenty-one of the children observed were over 2 years 
of age. One hundred and seventy-nine of these received no serum; 8 of these 
died—-a mortality of 4.5 per cent—while of the 42 patients who received serum 2 
died—a mortality of 4.8 per cent. In 7 of the 179 patients who did not receive 
serum the blood was invaded, and 3 of these died—a mortality of 42.8 per cent. In 
4 of the 42 who received serum the blood was invaded, but none of these patients 
died. 

Dr. CAMILLE KereEszturti: In Fifth Avenue Hospital we have been studying 
the effect of serum treatment on children for the past three years. As our service 
is smaller than that in Bellevue Hospital, we have been unable to collect as many 
cases as Dr. Nemir. Therefore, our present conclusions on the subject are based 
on clinical impressions rather than on statistical facts. 

On the whole, we agree with Dr. Nemir that treatment with the specific 
pneumococcic serum shortens the course of the disease. Our method of coming 
to this conclusion was somewhat different from Dr. Nemir’s. We averaged the 
durations of the disease in treated and nontreated patients and found that the 
average duration of pneumonia was ten days in those who received no serum and 
eight and a half days in those who received serum. We are confident that these 
figures are reliable, as we did not select patients for treatment because they had early 
pneumonia. We tried to select equal numbers of patients in whom the disease 
was caused by the same pneumococci for treatment and for control. 

The mortality for our total group was 8 per cent irrespective of treatment, age 
of patients or clinical type of pneumonia. The mortality for lobar pneumonia 
in patients over 2 years of age was only 3 per cent both for those treated with 
serum and for the control group. This figure checks remarkably with the death 
rate for Dr. Nemir’s group. 

I wish to say a word about the significance of positive blood cultures in pneu- 
monia. We cultured the blood one or more times in 65 cases. Positive cultures 
were obtained in 4. Two of the 4 patients died, which means an approximate 
mortality of 50 per cent. This figure is in marked contrast to the mortality already 
mentioned of 8 per cent for the total group, which included 1 patient with a positive 
blood culture. This patient survived. All the other patients of this group for 
whom cultures of the blood were made had negative cultures. We do not think 
that we can explain the high mortality in the group having the 4 positive blood 
cultures on the basis of age, as 2 of the 4 patients were less than 2 years of age, 
and 2 were more than 2 years of age. Of the 6 patients who died giving the 
8 per cent mortality for the total group with negative blood cultures, 4 were less 
than 2 years, and 2 were more than 2 years of age. From this analysis, one is 
aware that a positive blood culture in a case of pneumonia means a severe prog- 
nosis. Therefore, even if one is not sure of the general usefulness of pneumo- 
coccic serum treatment for children, one should be extremely liberal in trying it 
in cases in which the blood culture is positive. We ourselves are not yet ready 
to recommend it as a routine treatment for cases in which the blood culture is 
negative. 

We realize that if we type the cases according to the cultures from the throat 
swabs we may not be sure that we are giving the proper specific serums to the 
patients. There is always a possibility that the pneumococcus found in the throat 
is different from that which caused the disease. However, as Dr. Nemir men- 
tioned, this discrepancy occurs in only 15 per cent of the cases. We tried to verify 
the findings from the throat swabs by cultivating material obtained from the lung 
by suction. We tried this in the cases of 28 patients; 24 of them had lobar 
pneumonia and therefore it was relatively easy to decide where to make the 
puncture. We found that the procedure was simple and that it was not followed 
by any complications. However, we gave it up, because we obtained positive 
results in cultures of material obtained by suction in only 17 per cent of the cases 
whereas in cultures of material from the throat swabs we found the specific 
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pneumococcus in 60 per cent of the cases on first examination. We do not find 
that we can decrease the time of typing by using lung suction. 

We thoroughly agree with Dr. Nemir that a great deal more careful work is 
needed in several hospitals before physicians will be in a position to pass an opinion 
about the value of treating pneumonia in children with specific pneumococcic 
serums. 


NORTH PACIFIC PEDIATRIC SOCIETY 


Midwinter Meeting, Seattle, Jan. 20, 1934 
ArTHUR H. Gray, M.D., in the Chair 


MENINGITIS TREATED WITH IRRADIATED Bioop. Dr. C. LUVERNE SMITH, 


Seattle. 
A girl, aged 9% years, complained of otalgia. Five days later, a swelling 
was noticed back of the left ear. Four days after this mastoidectomy was per- 
formed, and pus under pressure was found. The dura was exposed, revealing 
an exudate. Headache persisted following the operation, and six weeks later 
the child returned to the hospital with a temperature of 103.4 F. Three days 
later coma and paralysis occurred. The spinal fluid was clear and contained 720 
cells and 90 mg. of sugar per hundred cubic centimeters, but no organisms. A 
swab from the mastoid yielded a pure culture of streptococci. Convulsions were 
almost continuous. Forced spinal fluid drainage was instituted. Irradiated blood 
was given on alternate days. 


DISCUSSION 

Dr. V. K. Hancock, Seattle: The technic of using irradiated blood is to take 
the patient’s own blood and irradiate it in a special chamber. There seems to be 
a secondary irradiation which is responsible for the destruction of both staphylo- 
cocci and streptococci in the blood stream. There is usually a sharp increase of 
from 10 to 25 per cent in hemoglobin within three days. 

Dr. A. H. Spoun, Vancouver, B. C.: How long does the increase in hemo- 
globin remain? 

Dr. V. K. Hancock, Seattle: The length of time has not been determined. 

Dr. C. U. Moore, Portland, Ore.: Does the irradiated blood affect strepto- 
cocci and staphylococci alike? What is the effect on tuberculosis? 

Dr. V. K. Hancock, Seattle: This method is probably more effective against 
streptococci. No work has been down on tuberculosis. 


ACUTE RHEUMATIC FEVER WITH No CarprAc INVOLVEMENT. Dr. FRANK H. 


Douctass, Seattle. 
A boy, aged 12 years, was presented, who over a period of fourteen weeks 
had shown all the symptoms and physical findings of acute rheumatic fever, with 
no involvement of the heart. No type of treatment seemed to influence the 
temperature although salicylates relieved the pain. 


DISCUSSION 
Dr. A. H. Spoun, Vancouver, B. C.: There seems to be no connection between 
the severity of the infection and cardiac complications. Salicylates in sufficient 
doses always relieve the pain. 
Dr. N. L. THompson, Everett, Wash.: What is the significance of brady- 
cardia in rheumatic fever? 
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Dr. F. R. Fiscuer, Spokane, Wash.: A supposedly specific strain of Strepto- 
coccus rheumaticus has proved to be of value in some cases in my practice. 

Dr. E. J. BARNETT, Seattle: The heart is probably damaged, even though no 
murmur is present. 

Dr. Frank H. Dovuctass, Seattle: In this particular case, adenopathy and a 
large spleen may have acted as a focus to prolong the fever. Bradycardia probably 
means damage to the conduction system. 


TREATMENT OF LOBAR PNEUMONIA. Dr. C. LUVERNE SMITH, Seattle. 


Eight cases of lobar pneumonia in patients in an institution were presented. 
In all these the onset had occurred on almost the same day. In each instance 
the diagnosis was confirmed by the recovery of pneumococci from the sputum and 
by roentgenograms. Four patients were treated by diathermy, and four by the 
ordinary methods, including the administration of oxygen. No benefits could be 
observed from the use of diathermy. Oxygen seemed to give relief in selected cases. 


DISCUSSION 

Dr. H. H. SKINNER, Yakima, Wash.: Why did you use diathermy? What 
is the present opinion of the pneumonia jacket? Why are physicians again using 
oxygen? A few years ago it was deemed irritating to the air passages, but its 
use has recently been revived. I have been using epinephrine in pneumonia, appar- 
ently with some success. 

Dr. H. T. CLtay, Tacoma, Wash.: The mortality in this part of the country 
is low, regardless of the treatment. 

Dr. N. W. CLEIN, Seattle: What about the old-fashioned mustard plaster? 

Dr. A. H. Spon, Vancouver, B. C.: The old-fashioned mustard plaster has 
been proved to have a beneficial effect on the trophic nerves. 

Dr. A. E. Wape, Seattle: The mustard plaster gives a sense of well-being; 
I have learned that from personal experience. Then, necessarily, a pneumonia 
jacket should be used for protection. 

Dr. A. Rese, Seattle: What was the epidemic background in this infection? 

Dr. C. LUVERNE SmiTH, Seattle: These various treatments are difficult to 
evaluate. Diathermy was tried because it seems to be of some value in adults. 
Oxygen made the respirations easier. The epidemic in the institution started as 
ordinary rhinitis. 


CONSTIPATION. Dr. H. T. Cray, Tacoma, Wash. 


It should be made clear to the mother that no real harm comes from failure 
of the child to have a bowel movement daily. In breast-fed infants, one must 
differentiate between a hard stool, or constipation, and a soft stool which the 
baby simply fails to pass. An infant may be taught by the age of 3 months to 
have a stool at a regular time, the mother supporting the child in an upright 
position. Glycerin suppositories have never been found harmful. A child may 
become a toilet sitter originally because of a hard stool, but the practice finally 
becomes a habit. Cure is obtained by the use of a suppository after the child has 
sat only a short time on the toilet. Theoretically, one should be able to cure 
any type of constipation by regulation of the diet alone, but this has not been 
found to work satisfactorily. Dextrimaltose has been disappointing. Karo has been 
found more laxative. Malt is mildly laxative. Roughage is not necessary and 
may even cause damage. Whether the food is cooked or raw makes no apparent 
difference. I have found agar with oil to be better than oil alone. Buttermilk 
should be considered a help in the treatment of constipation. Bacillus acid- 
ophilus therapy has been of moderate benefit. In constipation during illness only 
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an enema should be resorted to; no laxative should be given. There is a type of 
constipation caused by excessive fat, but this is not common at present. Insuffi- 
cient food must always be checked on. Pylorospasm is a cause of constipation. One 
must be certain that food is not being retained in the stomach, the quantities pass- 
ing through being insufficient to give a good stool. A child who has pain with 
the meals or at the time he is on the stool is likely to become habitually con- 
stipated. I have never seen convulsions result from constipation. 


DISCUSSION 

Dr. D. M. Dayton, Tacoma, Wash.: First of all, the physician must be 
educated to accept the fact that no harm comes from the child not having a daily 
movement of the bowel. Then follows the education of the parents. Direct 
attention must be paid to the intake and not so much to the output. There should 
be a sufficient amount of vitamin B for muscle tone, and one must rule out any 
mechanical obstruction. A child having pain should be relieved by dilation. 

Dr. J. I. Duranp, Seattle: A number of children refuse to have a bowel 
movement, owing to fear of pain. The underlying cause for the pain and fear 
should be corrected. 

Dr. C. U. Moore, Portland, Ore.: I have in mind the case of a breast-fed 
baby which has one stool every tenth day. The child is well, but gains only 4 
ounces (124.4 Gm.) a week. I believe that petrolagar and mineral oil are not 
desirable in the treatment of constipation. 


ArcyriA. Dr. ArtTHUR H. Gray, Seattle. 

A boy, 7 years of age, had been using from 6 to 8 ounces (186.6 to 248.8 Gm.) 
of argyrol or neosilvol each winter for two years. Owing to the discoloration, 
his condition was diagnosed as heart disease by the school department, and restric- 


tion in exercise was advised. Illness or excitement brings out the color. The 
hemoglobin content has remained at from 65 to 85 per cent. The color will 
probably remain permanently. 

DISCUSSION 


Dr. J. I. Duranp, Seattle: I have seen a number of mild cases of this con- 
dition. In my experience, the color gradually improves as the child grows older. 


ASPIRATION TREATMENT OF EmMpyEMA. Dr. M. L. BrinceMaAn, Portland, Ore. 
This article will be published in full later. 


DISCUSSION 


Dr. A. H. Spoun, Vancouver, B. C.: A simple method that I have found 
effective in this condition is constant suction drainage, a dental dam being applied 
over the wound and the tube passed into a vacuum bottle. 

Dr. J. I. Duranp, Seattle: This type of suction drainage was responsible 
for a rapid cure in a case in which the lungs were not expanding. Within twenty- 
four hours there was a prompt response in expansion of the lungs and improve- 
ment ‘of the general condition and appetite. 

Dr. Frank H. Dovuetass, Seattle: Generally speaking there are three types 
of treatment for empyema: (1) aspiration, (2) intercostal drainage by tube and 
(3) resection of the ribs. Aspiration is the method of choice for infants because 
of its simplicity and the lack of shock. Intercostal drainage is seldom used at 
present. Resection of the ribs should be resorted to only after all other methods 
have failed. 

Dr. ARTHUR H. Gray, Seattle: Often the pus is too thick for aspiration or 
intercostal drainage. 

Dr. E. J. BARNETT, Seattle: In a child over 3 years of age aspiration should 
be carried out once or twice, and then the patient should be turned over to a 
surgeon for resection of the ribs. 
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Dr. H. H. SKINNER, Yakima, Wash.: The last patient with empyema whom 


I treated proved to have lymphosarcoma. 

Dr. M. L. BripGEMAN, Portland, Ore.: In my experience, aspiration has 
proved successful. Frequent aspiration has been far less objectionable from the 
standpoint of injury to the patient than the frequent dressings required after resec- 
tion of the ribs. Regarding pus that is thick, the injection of a small amount of 
saline solution often results in easier removal of such pus. 


Mirroy’s DisEAsE. Dr. J. I. Duranp, Seattle. 

A case of Milroy’s disease was presented in which enlargement of one leg 
had been persistent. There was exacerbation accompanied by fever. No cause 
for the condition was found, and no specific treatment was given. 


SypuiLtitic MENINGITIS. Dr. W. B. SEELYE, Seattle. 

A boy, 2% years of age, had a condition which was diagnosed as syphilis when 
he was about 9 months old. The onset was accompanied by frequent convulsions. 
Spastic paralysis on the right followed. Vision and hearing are satisfactory ; 
mentality is not quite up to par. He has been treated with iodobismitol and 
sulpharsphenamine, one dose of each being given weekly, with free intervals. 
Originally the spinal fluid was under increased pressure, was cloudy, contained 
1,500 cells and gave a strongly positive Wassermann reaction. 


DISCUSSION 


Dr. M. L. BrrpGEMAN, Portland, Ore.: I should like to mention a case of 
hydrocephalus in which the condition promptly subsided under antisyphilitic treat- 
ment. One case also came to autopsy. 

Dr. A. REmBE, Seattle: In cases of hydrocephalus one must be sure that the 
condition is not syphilitic. 

Dr. D. M. Dayton, Tacoma, Wash.: From the standpoint of diagnosis, I have 
found that roentgen rays give positive results more frequently than does serologic 
examination. 

Dr. A. REMBE, Seattle: One should qualify that statement; treatment should 
not be given unless there is symptomatic evidence in addition to roentgenographic 
evidence. 

Dr. J. McGrecor, Bellingham, Wash.: I have been taking spinal fluid 
pressure by attaching an apparatus for taking blood pressure. 

Dr. N. W. CLErN, Seattle: Roentgenograms often give positive results when 
the Wassermann reaction is negative. I should like to mention treatment with 
acetarsone. 

Dr. E. J. BArNettT, Seattle: Good results are obtained in infants with 
stovarsol but not in the older child. In the case demonstrated, one should con- 
sider the possibility of juvenile dementia paralytica. The child has a happy, over- 
genial expression that should make one suspicious. If that is the case, malarial 
treatment should be used. 

Dr. M. L. Brrpceman, Portland, Ore.: Treatment with stovarsol is satis- 
factory, but this preparation is no less expensive than iodobismitol and sulph- 
arsphenamine. 

Dr. R. H. Somers, Seattle: This case is particularly interesting because when 
the child was first seen he was in a semicoma, with cloudy spinal fluid and a high 
cell count. Feeding by tube was necessary for fifty-two hours. Under the circum- 
stances, recovery was a little unusual. From the appearance of the child, one 
should certainly consider the possibility of juvenile dementia paralytica. 
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STaPHyLococcus Toxoip. Dr. A. H. Spoun, Vancouver, B. C. 
This article will be published in full later. 


DISCUSSION 


Dr. R. P. Kinsman, Vancouver, B. C.: My experience agrees with that of 
Dr. Spohn that staphylococcus toxoid is the best means of treating chronic staphylo- 
coccic infections, giving results that nothing else gives. 

Dr. E. D. CarpER, Vancouver, B. C.: My experience is not so extensive as 
that of Dr. Spohn and Dr. Kinsman, but the results obtained so far agree with 
theirs. Staphylococcus toxoid seems to be the treatment of choice in staphylococcic 
infection, but it must be proved that the infection is definitely staphylococcic. 


ViTAMIN D Mirk. Dr. V. W. SpicKkarp, Seattle. 


Two methods of supplying the public with vitamin D milk seem to be in favor: 
feeding the cow irradiated yeast and irradiating the milk directly. In this vicinity 
both methods are used. Data on the relative values of the various forms of 
vitamin D apparently show that the vitamin D derived from milk directly irradiated 
is of higher value. It is advised that the advertising of the milk companies be 
carefully controlled, and that the product be subjected to biologic analysis at 
regular intervals. 


DISCUSSION 


Dr. W. D. Topp, Portland, Ore.: Whether vitamin D milk is to become valuable 
to the medical profession depends to some extent on rigid control of its potency. 
There is but one method of control, and that is by bio-assay. As the Wisconsin 
Alumnae Research Foundation is sponsoring two of the methods of producing 
vitamin D milk, it is logical to expect that institution to take an active part in 
the control of the potency. The price of such milk should be kept within reach 
of the average family. It has been stated that 50 units of vitamin D in a quart 
(946.3 cc.) of irradiated milk is equivalent to 200 or 250 units in cod liver oil 
or to 800 units in viosterol. Pasteurization of the milk may be done before or 
after contact with the ultraviolet rays. 

Dr. C. U. Moore, Portland, Ore.: Seattle is the first city on the west coast 
to produce vitamin D milk. It is difficult to give enough cod liver oil to prevent 
rickets. The responsibility of this procedure rests on the physicians, and the 
state board of health should have some control over the vitamin D content of 
such milk. 

Dr. N. W. CLEIN, Seattle: When is this vitamin proposition going to end? 
In Seattle we have milk, bread and sausage containing vitamin D. 

Dr. C. LUVERNE SMITH, Seattle: Why does the Wisconsin Alumnae Research 
Foundation have so many grants? 

Dr. A. H. Spoun, Vancouver, B. C.: Is irradiated milk cheaper than yeast 
milk? 

Dr. W. D. Topp, Portland, Ore.: The cost of producing this milk is less than 
that of producing yeast milk. 

Dr. F. R. FiscHer, Spokane, Wash.: Is there any connection between the 
machine manufactured and the Wisconsin Alumnae Research Foundation? 

Dr. W. D. Topp, Portland, Ore.: No. 

Dr. E. J. Barnett, Seattle: Does boiling interfere with the vitamin D? 
Will this milk cure rickets? 

Dr. W. D. Topp, Portland, Ore.: Boiling does not interfere with the vitamin D. 
If given in sufficient quantities, the milk will prevent rickets and will cure it to 
some degree. 

Dr. A. REmMBE, Seattle: This should be a good product, if produced satis- 
factorily. 
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Dr. R. P. Kinsman, Vancouver, B. C.: Is all the vitamin D in the cream? 

Dr.-W. D. Topp, Portland, Ore.: Skim milk cannot be activated. 

Dr. M. G. Evans, Portland, Ore.: Can physicians control the irradiation of 
milk and the price? 

Dr. W. D. Toop, Portland, Ore.: Physicians can control the efficiency of the 
product, but it is difficult to control its price. 

Dr. C. U. Moore, Portland, Ore.: Are we going to lead or follow in this 
project? 

Dr. A. H. Spoun, Vancouver, B. C.: It is not. possible for the average 
person to ingest a quart of milk daily. 

Dr. W. D. Topp, Portland, Ore.: Twenty-four ounces (746.4 Gm.) of milk 
containing 50 units should be a sufficient prophylactic. 

Dr. V. W. SpicKarp, Seattle: I do not approve of the patent idea of the 
Wisconsin Alumnae Research Foundation. It would seem better for more than 
one dairy to produce this product. It should be well controlled by the health 
department by bio-assays. There is little doubt as to its efficacy in the preven- 
tion and cure of rickets. Advertising matter should not contain too extravagant 
claims. Small babies cannot take enough milk to prevent rickets. 


Book Reviews 


Protection of Motherhood and Childhood in the Soviet Union. By E. 
Conus. Pp. 117. Moscow: State Medical Editorship, 1933. 


This official publication describes the attitude taken by the Soviet Union toward 
women and children and the practical methods employed in their education, protec- 
tion and work. The following titles of chapters illustrate the contents of the book: 
I, Women and Children in Prerevolutionary Russia; II, The Family and Marriage 
in the U.S.S.R.; III, Woman in Economic and Social Life; IV, Medical Assistance 
for Women; V, Créches; VI, Consultations for Children; VII, Preschool Institu- 
tions; VIII, School, and IX, Research Work and the Training of Personnel. 

For details of the Soviet plan for the protection of women and children the 
original article should be read. 


Les prématurés. By H. Vignes and G. Blechmann. Price, 20 francs. Pp. 159, 
with 40 figures. Paris: Masson & Cie, 1933. 


This small volume contains the lectures delivered by Vignes and Blechmann 
at the Maternité de la Charité. The first part, by Vignes, deals with the physiology 
of the premature infant and includes a description of the prenatal and postnatal 
growth of the body and the various internal organs, chemical analyses and studies 
on digestion, the regulation of temperature and respiration. The second part, by 
Blechmann, covers the clinical considerations involved in the care of premature 
infants, such as general hygiene, feeding and common disorders and their treatment. 
The treatise is based on sound scientific principles and is concise and interesting. 
It is recommended for physicians dealing with premature infants. 


Scritti di pediatria. By Carlo Francioni. Price, 120 lire. Pp. 1,014. Bologna: 
L. Cappelli, 1933. 


This book of 1,014 pages contains contributions to the literature of the eminent 
Italian pediatrician, Prof. Carlo Francioni. The articles are arranged not accord- 
ing to the time of appearance but according to subjects. It is interesting to 
note the wide range of articles. Nutrition, nervous diseases, various internal 
diseases, constitutional defects and many other subjects receive authoritative atten- 
tion from the pen of this master. 


Rapport sur le Service des Enfants Assistés du Département de la Seine. 
Part I: Compte Moral et Administratif. Pp. 157, with 17 tables. Paris: 
Montévrain, 1933. 


This report, which is published yearly, is a comprehensive account of the work 
done by this public health organization of the French government. It is divided 
into several chapters detailing the work along certain lines. A number of tables 
demonstrating various points in the text appear at the end. 
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Directory of Pediatric Societies * 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 


President: Professor Taillens, Lausanne, Switzerland. 
Secretary: Dr. P. Oltramare, rue Decandolle, Geneva, Switzerland. 


FOREIGN 
RoyaL Socrety OF MEDICINE, SECTION FOR THE OF DISEASE 
IN CHILDREN 


President: Dr. Leonard G. Parsons, 58, Calthorpe Road, Birmingham, England. 
Secretary: Dr. W. G. Wyllie, 33, Wimpole St., W. 1, London. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON DISEASES OF CHILDREN 


Chairman: Dr. Alfred A. Walker, Highland Plaza Apartments, Birmingham, Ala. 
Secretary: Dr. Ralph M. Tyson, 334 S. 21st St., Philadelphia. 


AMERICAN ACADEMY OF PEDIATRICS 


President: Dr. John Ruhrah, 11 E. Chase St., Baltimore. 
Secretary : . C. G. Grulee, 636 Church St., Evanston, Il. 


AMERICAN CHILD HEALTH ASSOCIATION 


President: Dr. Samuel McC. Hamill, 1822 Spruce St., Philadelphia. 
Secretary: Dr. Philip Van Ingen, 125 E. 71st., New York. 


AMERICAN HospiTAL ASSOCIATION, CHILDREN’S HospiITAL SECTION 
President: Mr. Robert Witham, Children’s Hospital, Denver. 
Secretary: Miss Agnes O’Roke, Kosair Crippled Children’s Hospital, Louis- 


ville, Ky. 
Place: Philadelphia. 


Time: Sept. 24-28, 1934. 


AMERICAN PEDIATRIC SOCIETY 


President: Dr. Borden S. Veeder, 3720 Washington Ave., St. Louis. 
Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. Euclid St., St. Louis. 


CANADIAN SOCIETY FOR THE STUDY OF DISEASES OF CHILDREN 


President: Dr. D. P. Arnold, 159 Bidwell Parkway, Buffalo, N. Y. 
Secretary-Treasurer: Dr. R. R. Struthers, 1414 Drummond St., Montreal. 
Place: Buffalo, N. Y. Time: June 1935. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 


DIRECTORY 


SOcIETY OF PEDIATRIC RESEARCH 


President: Dr. Rustin McIntosh, College of Physicians and Surgeons, Columbia 


University, New York. 
Secretary-Treasurer: Dr. Charles F. McKhann, Harvard Medical School, Boston. 


SECTIONAL 


NortH Paciric PEpIATRIc SOCIETY 


President: Dr. Arthur H. Gray, 1117 Second Ave., Seattle. 
Secretary: Dr. Raymond H. Somers, Cobb Bldg., Seattle. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON PEDIATRICS 


Chairman: Dr. Hugh L. Dwyer, 406 W. 34th St., Kansas City, Mo. 
Secretary: Dr. Luther W. Holloway, 117 W. Duval St., Jacksonville, Fla. 


STATE 


ALABAMA PEDIATRIC SOCIETY 
President: Dr. C. E. R. Parker, 401 S. Court St., Montgomery. 
Secretary-Treasurer: Dr. John W. Simpson, 1117 S. 22d St., Birmingham. 
GEORGIA PEDIATRIC SOCIETY 


President: Dr. Joseph Yampolsky, 311 Doctors Bldg., Atlanta. 
Secretary-Treasurer: Dr. Roger W. Dickson, 33 Ponce de Leon Ave., N. E., 


Atlanta. 


LouIsIANA STATE PEDIATRIC SOCIETY 


President: Dr. John Signorelli, Louisiana State University Medical School, New 


Orleans. 

Secretary-Treasurer: Dr. Edwin A. Socola, Louisiana State University Medical 
School, New Orleans. 

Place: New Orleans. Time: April, 1935. 


MeEpicaL SocrETyY OF STATE OF NEW YoRK, SECTION ON PEDIATRICS 
Chairman: Dr. Adolph G. De Sanctis, 12 E. 11th St., New York. 
Secretary: Dr. George M. Retan, 459 James St., Syracuse. 
MICHIGAN STATE MEDICAL Society, PEDIATRIC SECTION 


Chairman: Dr. W. A. Collins, 103 W. Burdick St., Kalamazoo. 
Secretary: Dr. Edgar E. Martmer, 749 David Whitney Bldg., Detroit. 
Place: Battle Creek. Time: September, 1934. 


MissIssipP1 STATE PEDIATRIC SOCIETY 


President: Dr. N. C. Womack, Jackson Infirmary, Jackson. 
Secretary-Treasurer: Dr. Guy C. Jarratt, 920 Crawford St., Vicksburg. 


Place: To be designated by Society. Time: Yearly. 


NEBRASKA PEDIATRIC SOCIETY 


President: Dr. W. O. Colburn, 725 Sharp Bldg., Lincoln. 

Secretary-Treasurer: Dr. C. G. Weigand, 1614 Medical Arts Bldg., Omaha. 

Place: As announced by committee. Time: Second Thursday of each month 
from October to June, inclusive. Dinner at 6 p. m. 


NortH CAROLINA PEDIATRIC SOCIETY 


President: Dr. J. Buren Sidbury, 15 N. Fifth St., Wilmington. 
Secretary: Dr. E. K. McLean, 121 W. Seventh St., Charlotte. 
Place: Various children’s hospitals. Time: Twice a year. 
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OKLAHOMA STATE PEDIATRIC SOCIETY 


President: Dr. Clark H. Hall, 117 N. Broadway, Oklahoma City. 
Secretary: Dr. M. J. Searle, 108 W. 16th St., Tulsa. 


SouTH CAROLINA PEDIATRIC SOCIETY 


President: Dr. Julian P. Price, Medical Bldg., Florence. 
Secretary-Treasurer: Dr. Leland B. Salters, 317 S. Warley Ave., Florence. 


TENNESSEE STATE PEDIATRIC SOCIETY 


President: Dr. Owen H. Wilson, 706 Church St., Nashville. 
Secretary: Dr. Joe T. Smith, 702 Medical Arts Bldg., Knoxville. 


Texas PEpIATRIC SOCIETY 


President: Dr. Sidney R. Kaliski, Moore Bldg., San Antonio. 
Secretary-Treasurer: Dr. Frank M. Martin, 321 Medical Arts Bldg., San Antonio. 


VIRGINIA PEDIATRIC SOCIETY 


President: Dr. Thomas D. Jones, Medical Arts Bldg., Second and Franklin Streets, 
Richmond. 

Secretary: Dr. W. A. McGee, 2618 Grove Ave., Richmond. 

Place: Alexandria. Time: October, 1934. 


WEsT VIRGINIA STATE MEDICAL SOCIETY, SECTION ON PEDIATRICS 


President: Dr. R. C. Hood, 428 W. Pike St., Clarksburg. 
Secretary: Dr. Russell C. Bond, 1325 Chapline St., Wheeling. 


LOCAL 
ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 


Chairman: Dr. J. A. Garvin, Carnegie Medical Bldg., Cleveland. 
Secretary: Dr. William M. Champion, 2323 Prospect Ave., Cleveland. 
Place: 2009 Adelbert Road. Time: Four meetings, from September to May. 


ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 


President: Dr. Gladys Boyd, 56 DeLisle St., Toronto. 
Secretary: Dr. Lawrence Murray, 1870 Bloor St., W., Toronto. 


Bronx PEDIATRIC SOCIETY 


President: Dr. Morris Gleich, 9 Post Ave., New York. 

Secretary: Dr. Harry D. Pasachoff, 1560 Grand Concourse, New York. 
Place: Concourse Plaza Hotel, 16lst St. and Grand Concourse. Time: Every 
second Wednesday of each month, except June, July, August and September. 


BROOKLYN ACADEMY OF PEDIATRICS 


President: Dr. Carl H. Laws, 12 Pierrepont St., Brooklyn. 

Secretary: John A. Monfort, 861 Carroll St., Brooklyn. 

Place: Kings County Medical Society Bldg. Time: Last Wednesday of each 
month, except June, July and August. 


CENTRAL NEw YorK PEDIATRIC CLUB 


President: Dr. Frank Vander Bogert, 111 Union St., Schenectady. 
Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 

Place: Various cities in New York. Time: Fourth Thursday of October, 
January and April. 
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DIRECTORY 


CHICAGO PEDIATRIC SOCIETY 
President: Dr. Charles Schott, 48 W. Division St., Chicago. 
Secretary: Dr. Bert I. Beverly, 8 S. Michigan Ave., Chicago. 
Place: City Club. Time: Third Tuesday of each month. 


County PEDIATRIC SOCIETY 


President: Dr. P. E. Luecke, 4105 Live Oak St., Dallas, Texas. 

Secretary: Dr. R. S. Usry, 1835 Garrett Ave., Dallas, Texas. 

Place: Bradford Memorial Hospital. Time: 1 p. m., first and third Saturdays of 
each month. 


DETROIT PEDIATRIC SOCIETY 
President: Dr. John A. Johnston, 2799 W. Grand Blvd., Detroit. 
Secretary: Dr. Edgar E. Martmer, 749 David Whitney Bldg., Detroit. 
Place: Wayne County Medical Society. Time: 8:30 p. m., first Wednesday of 
each month. 
Futton County Society, PEDIATRIC SECTION (ATLANTA, GA.) 
Chairman: Dr. L..H. Muse, 384 Peachtree St., Atlanta. 
Secretary: Dr. T. I. Willingham, 384 Peachtree St., Atlanta. 
Place: Academy of Medicine, 38 Prescott St., N. E. Time: Second Thursday of 
each month from October to April, 8 p. m. 


Houston SOCIETY 
President: Dr. Frank Lancaster, Medical Arts Bldg., Houston, Texas. 

Secretary-Treasurer: Dr. A. A. Little, Jr., 817 Holman Ave., Houston, Texas. 
Time: Third Monday of each month. 


INTERMOUNTAIN PEDIATRIC SOCIETY 
President: Dr. Helmina Jeidell, 11 Exchange PI., Salt Lake City, Utah. 
Secretary-Treasurer: Dr. Edwin R. Murphy, 9 Exchange Pl., Salt Lake City, 


Utah. 
Place: Salt Lake City, General Hospital. Time: First Thursday of each month, 


8 p. m. 


Kansas City (Missouri) PEDIATRIC SOCIETY 


President: Dr. Hugh L. Dwyer, 406 W. 34th St., Kansas City. 
Secretary: Dr. John Aull, 906 Grand Ave., Kansas City. 


MEMPHIS PEDIATRIC SOCIETY 


President: Dr. Harry J. Jacobson, 1193 Madison Ave., Memphis, Tenn. 
Secretary-Treasurer: Dr. Clyde V. Croswell, 1052 Madison Ave., Memphis, Tenn. 
Place: Memphis General Hospital. Time: Second Tuesday of each month. 


MILWAUKEE PEDIATRIC SOCIETY 
President: Dr. F. R. Janney, 1411 Wauwatosa Ave., Wauwatosa, Wis. 
Secretary: Dr. John H. Reynolds, 1628 Wisconsin Ave., Milwaukee. 
Place: Children’s Hospital. Time: Second Wednesday of each alternate month, 
beginning with February. 


NEw ENGLAND PEDIATRIC SOCIETY 
President: Dr. James L. Gamble, 33 Edgehill Road, Brookline, Mass. 
Secretary: Dr. Gerald Hoeffel, 319 Longwood Ave., Boston. 
Place: Boston Medical Library. Time: Four meetings a year, occurring from 
September to May. 


New York ACADEMY OF MEDICINE, SECTION OF PEDIATRICS 


Chairman: Dr. Martha Wollstein, Babies’ Hospital of City of New York, New 
York. 

Secretary: Dr. Harry Bakwin, 132 E. 71st St., New York. 

Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Thursday 

of each month from October to May, inclusive, 8:30 p. m. 
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NORTHWESTERN PEDIATRIC SOCIETY 


| President: Dr. Alexander Stewart, 459 Lowry Medical Arts Bldg., St. Paul. 
Secretary: Dr. E. F. Robb, 1801 Lyndale Ave., S. Minneapolis. 


PHILADELPHIA PEDIATRIC SOCIETY 


President: Dr. John D. Donnelly, 115 Bryn Mawr Ave., Bala, Pa. 

Secretary: Dr. James E. Bowman, 4091 Comly St., Philadelphia. 

Place: College of Physicians, 19 S. 22d St. Time: Second Tuesday of each 
month from October to June, inclusive. 


PITTSBURGH PEDIATRIC SOCIETY 


President: Dr. Henry C. Flood, 119 S. Highland Ave., Pittsburgh. 

Secretary: Dr. E. R. McCluskey, Highland Bldg., Pittsburgh. 

Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate months 
from October to April, inclusive. 


RICHMOND PEDIATRIC SOCIETY 


President: Dr. W. A. McGee, 2618 Grove Ave., Richmond, Va. 

Secretary-Treasurer: Dr. Emily Gardner, 1100 W. Franklin St., Richmond, Va. 
Place: Richmond Academy of Medicine, 1200 E. Clay St. Time: First Thursday 
of each month (except July, August and September). 


ROCHESTER PEDIATRIC SOCIETY 


President: Dr. H. F. Rowley, 176 S. Goodman St., Rochester, N. Y. 
Secretary: Dr. J. M. Parker, 26 S. Goodman St., Rochester, N. Y. 
Place: Arranged by program committee. Time: Second Friday of each month 
from October to May. 


Rocky MounTAIN PEDIATRIC SOCIETY 


President: Dr. Arthur L. Esserman, Republic Bldg., Denver. 

Secretary: Dr. Ralph Verploeg, 19th and Gilpin Sts., Denver. 

Place: Children’s Hospital, Denver. Time: First Saturday of each month from 
September to May, inclusive, 7 p. m. 


St. Louis PEDIATRIC SOCIETY 
President: Dr. Hugh McCulloch, 325 N. Euclid Ave., St. Louis. 


Secretary-Treasurer: Dr. Katherine Bain, Beaumont Bldg., St. Louis. 
Place: St. Louis Medical Society. Time: Third Friday of every month. 


SEATTLE PEDIATRIC SOCIETY 
President: Dr. Armin C. Rembe, 1215 4th Ave., Seattle. 

Secretary: Dr. Frank H. Douglass, Medical-Dental Bldg., Seattle. 
Place, College Club. Time. Third Friday of each month, 7 p. m. 


SOUTHWESTERN PEDIATRIC SOCIETY 


President: Dr. James E. Harvey, 60 S. Lake Ave., Pasadena, Calif. 
Secretary: Dr. E. Earl Moody, 3780 Wilshire Blvd., Los Angeles. 
Place: University Club of Los Angeles. Time: First Wednesday in January, 
March, May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 
President: Dr. John F. Sanders, 320 Townsend St., Lansing, Mich. 


Secretary: Dr. D. Murray Cowie, University of Michigan, Ann Arbor, Mich. 
Place: University Hospital, Ann Arbor, Mich. Time: Nov. 23-24, 1934. 


a 


The asterisk (*) preceding the page number 
indicates an original article. Subject entries 
are made for all articles. Author entries are 
made for original articles and society trans- 
actions. Biographies, Book Reviews, Obituaries 
and Society Transactions are indexed under the 


letters B, O and S, respectively. 
Abdomen, abdominal binders: Pediatrics in 
Art, *1116 


abdominal catastrophes of new-born, 465 
abdominal emergencies, 1379 
acute surgical abdominal conditions, 1378 
significance of obscure abdominal pain in 
older child, 667 
Abnormalities and Deformities: See also Mon- 
sters; Twins; and under names of diseases, 
organs and regions 
multiple congenital abnormalities, 1348 
psychological maladjustment in adults due to 
physical deformities contracted in child- 
hood, 1146 
Abramson, H.: Dental caries; rickets in rela- 
tion to caries in deciduous and in 
permanent teeth, *477 
Abscess: See also under names of organs and 
regions 
perinephritic, in children, 1131 


treatment of furunculosis and _ multiple 


abscesses in nursling by immunohemo- 
therapy, 1376 
Abt, A. F.: 


Electrocardiographic studies during 
pneumonia, *737 

Unusual intestinal tumor in child, 710 
Acalculia (Henschen) ; clinical study, 897 
Acetonemia: See Blood, acetone in 
Achondroplasia, 249 

Cy and osteogenesis imperfecta, 


Pediatrics in Art, *855 
Singular type of chondrodystrophy, 202 
with kyphosis, 1123 
Acid, composition of unsaturated fatty acids 
of animal tissues, 1346 
lactic, significance and origin of lactic acid 
in gastric contents, 1134 
—_ influence on carbohydrate metabolism, 


significance of studies of ketosis and of 
— and water balance to obesity diets, 


Acne vulgaris and chronic eczema cured by 
tonsillectomy, 1154 
Acrodynia, 684 
~ disease treated by large doses of fruit 
uice, 
three cases, 237 
vegetative neurosis of early childhood (Feer) : 
acrodynia, 237 
Actinomycosis, mediastinopulmonary, in boy of 
6 years, 421 
of lung and pleura in infant of 2 years, 212 
pulmonary, 695, 885 
Adams-Stokes’ Disease: See Heart block 
Adenitis: See under Lymph Nodes 
Adhesions, réle of infection in production of 
postoperative adhesions, 908 
Adolescence, physical measurements of adoles- 
cent school boys in relation to scholastic 


attainment and prowess in games and 
sports, 243 
Adrenals: See Suprarenals 


Aerophagia, importance of, for _ infantile 


meteorism, 1157 
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Age, social and physical factors in develop- 
mental age, 469 
Agglutination reactions in rheumatoid arthritis, 
and with Streptococcus hemolyticus, 214 
tests; method for securing clear serums from 
milk of cows and goats for agglutination 


tests with special reference to undulant 
fever, 857 
Agglutinins in mother’s blood, baby’s blood, 


mother’s milk and placental blood, *521 
Agranulocytosis: See Angina, agranulocytic 
Albinism in progeny of Negro and white parents, 

645 


private 


Aldrich, C. A.: Composition of 
keeping 


pediatric practice; method for 
adequate clinical records, *1051 
Treatment of chronic nephritis with diet high 
in protein and in vitamins, 696 
Alkali, blood sugar and alkali reserve in chil- 
dren with exudative diathesis, 199 
Allergy: See Anaphylaxis and Allergy 
Alopecia associated with hypothyroidism, 685 
Altitude, effect of high tropical altitude, 1154 
American Academy of Pediatrics in state of 
Illinois, 924 
Board of Pediatrics, 633 
Medical Association, Cleveland Session, scien- 
tific exhibit, 189 
Amino-Acids, differentiation as 
diiodo-tyrosine plus certain other 
acids, 1118 
Amniotic fluid, congenital 
aspiration, 209 
Amyloidosis in nursling, 1367 
retention of congo red in amyloid disease, 
1358 
studies in, 1164 
and Allergy; allergic diseases, 
89 


effected by 
amino 


tuberculosis by 


allergy: pediatric conception, 709 

anaphylactic shock following transfusion of 
blood, 673 

clinical study of allergic diseases; bronchial 
asthma resulting from sensitivity to mold 
spores, 221 

fallacies and merits of sensitization tests, 
429 


food factors in allergy of childhood, 1166 
histologic manifestations of allergy, 677 
hypersensitiveness to various substances in 
different members of a single family, 692 
localization and specificity of cellular sen- 
sitization, 889 
recent observation in serum disease, 888 
serum disease, 1362 
skin tests in 4,589 cases of allergic disease 
with criticism concerning elimination diets, 
889 
specific hypersensitiveness to own breast 
milk, 1121 
Andersen, A. 0.: Four years’ experience with 
examination of material obtained by gastric 
lavage; demonstration of tubercle bacilli 
and its significance in prognosis, therapy 
and estimation of danger of infection, *307 
Anderson, J. E.: Relation of differential en- 
vironments within a given culture to care 
of child, 469 


Anemia, acute infectious hemolytic anemia 
(Lederer), 1141 
and oysters, 424 
aplastic, *360 
circulatory system and blood volume in sick 
999 


children; anemias of first 2 years, 222 
clinical study of cases of obscure origin, 218 


INDEX TO 


Anemia—Continued 
diaphragmatic hernia associated with secon- 
dary anemia, 200 
erythroblastic, 890 
esophageal ulcer with pyloric syndrome and 
hypoplastic anemia in child of 2 years, 219 
metabolism of iron in anemia of premature 
infants, 868 
of prematurity; blood during first year of 
life, *261 
prescorbutic, 868 
sickle cell, 888 
splenic ; primary chronic 
(Banti’s disease), 216 
splenic; report of 2 cases of Gaucher’s dis- 
ease with remission in 1 following adminis- 
tration of liver extract, 424 
treatment with ferric and ferrous compounds, 
reduced iron and cupric sulphate, *1 
treatment with organic sulphur compound, 
1138 
Anencephaly: See Monsters 
Anesthesia, practical points applicable to, 908 
Aneurysm, ruptured thoracic aortic aneurysm, 
708 
Angina, agranulocytic; agranulocytic syndrome 
in infant 23 months old, with autopsy, 
*1065 
pectoris, juvenile, 435 
Vincent’s, arsphenamine in, 446 
Angioma, congenital cavernous angioma of liver, 
1348 


splenomegaly 


early treatment of, 237 
voluminous, of orbit, 233 
Anomalies: See Abnormalities and Deformities ; 
and under names of organs and regions 
Anspach, W. E.: Atelectasis and bronchiectasis ; 
study of 50 cases presenting triangular 
shadow at base of lung, *1011 
Bronchiectasis, 700 
Early steps in development of air cysts, 700 
Anthony, G. E.: So-called thymic hyperplasia ; 
foliow-up study of 30 cases, *34 
Antigens and Antibodies ; antibodies in placental 
extracts, 857 
effects of vitamins A and D on antibody 
production and resistance to infection, 1342 
Anus, absence of; congenital rectovesical 
anastomosis, *593 
Aorta, coarctation, 413 
coarctation, and congenital hypertrophy of 
heart, 1123 
coarctation, ulcerative aortitis, perforation of 
aorta and acute pericarditis, *91 
ergosterol and calcification of human aorta, 
645 
transient pachymenia of intima of aorta with 
reference to juvenile arteriosclerosis, 213 
unusual aortic lesion in nursling, 1366 
Aortitis, ulcerative, coarctation of aorta, per- 
foration of aorta and acute pericarditis, *91 
Aphasia and hemiplegia following measles, 418 
Aphonia: See under Voice 
Apparatus: See also Instruments 
spreading in monomolecular film; method for 
studying biologic problems, *945 
Appendicitis, acute, as complication of measles, 
204 
acute, causes of absence of, or, relatively 
slight leukocytosis in, 449 
acute, etiological factors, 1379 
does acute appendicitis in girls or young 
women result in sterility? 242 
mumps and appendicitis, 1355 
Arachnoid; arachnitis adhesiva circumscripta 
in patient with late rachitic deformity of 
vertebral column, 1150 
—_ of Pediatrics, anniversary number, 
111 
Argyria: See under Silver 
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Aries, P. L.: Significance of tremors in new- 
born, 917 

Arrhythmia: See also Heart, block; Heart, rate 

two new clinical signs of auricular tachycardia 

(auricular flutter), 217 

Arsenic, pulmonary embolism from arsenicals 
injected intravenously; method suggested 
for prevention, 1380 

Arsphenamine poisoning, sodium dehydrocholate 
in, preliminary report, 1380 

in Art; Abdominal binders, 


Achondroplasia, *855 
Circumcision, *402 
Gabriel Metsu’s sick child, *632 
Infant’s chair, *1339 
Quadruplets, *187 
Arteriosclerosis, transient pachymenia of intima 
of aorta with reference to juvenile arterio- 
sclerosis, 213 
Arthritis, agglutination reactions in rheumatoid 
arthritis, and with Streptococcus hemo- 
lyticus, 214 
chronic polyarthritis in nursling (Still’s dis- 
ease?), 436 
deformans, efficacy of intravenous injection of 
an salicylate in case of Still’s disease, 


deformans, Still’s disease 
cervical spine, 1362 
“neuropathic,” of knee in girl who had been 
operated on for spina bifida, 229 
pathologico-anatomic picture of febrile rheu- 
matism: chronic polyarthritis (infectious 
arthritis, polyarthritis lenta) and rheumatic 
stigmas, 675 
rheumatic polyarthritis in infancy, 675 
Arthus Phenomenon, chemical composition of 
active principle of tuberculin; local 
cutaneous sensitization (Arthus’ phenome- 
non) produced in normal rabbits and 
guinea-pigs by protein of tuberculin, 882 
Ascaris lumbricoides infestation in Oakland 
county, 429 
Ascites, chylous, congenital, apparently cured 
by Routte’s operation (venous peritoneal 
anastomosis), *586 
chylous, in new-born infant, 454 
chylous, note on history of, *629 
Asthma, anatomy of asthma as disclosed by 
Liverpool investigation, 669 
clinical studies of allergic disease; bronchial 
asthma resulting from sensitivity to mold 
spores, 221 
comparative value of scratch and intradermal 
methods of skin testing in asthma and hay 
fever, 1360 
in children, 676 
in a reply to note by Hamburger on, 
676 
pathogenesis and therapy, 218 
Atelectasis: See Lung, collapse 
Athetosis bilateralis, 1151 
Athletics, physical measurements of adolescent 
school boys in relation to scholastic attain- 
ment and prowess in games and sports, 
243 


beginning in 


Atlee, E. D.: Use of insulin as stimulus to 
growth, with reference to premature in- 
fants, 464 

Atrophy, pseudo-hypertrophic muscular paraly- 
sis; case with asymmetrical atrophy, 1149 

Avitaminosis: See under Vitamins 


BCG: See under Tuberculosis 
Babinski’s sign, diagnostic significance in in- 
fants, 1372 
Bacillus: See Bacteria 
Bacteria: See also Diphtheria, bacilli; Tubercle 
Bacilli; etc. 
action of normal skin on, 856 


‘ 
ll 


INDEX TO 


Bacteria—Continued 
attempt to confirm existence of filtrable cycle 
of bacteria by use of “K” medium, 857 
Bacillus mucosus capsulatus; pulmonary in- 
fections by Friedlander bacillus, 887 
growth of streptococcus and_ streptococcic 
enterococcus on cultures of toxic diphtheria 
bacilli, 877 
on fruit, 196 
Salmonella: See Salmonella 
Bacteriology, precision photomicrography in, 857 
Bacteriophage, behavior in body fluids and in 
exudates, 856 
of colon and paracolon bacilli in stool, 859 
Balyeat, R. M.: Cod liver oil sensitivity, *529 
Bananas, antiscorbutic value of juice of bananas 
ripened in Sweden, 645 
effect of banana powder feeding on fecal 
flora, 861 
Banti’s Disease: See Anemia, splenic 
Barbital poisoning, recovery from experimental 
barbital poisoning under various types of 
fluid administration, 1341 
Barbour, O.: Treatment of functional disorders 
with desiccated suprarenal and thyroid, 460 
Barley, antirachitic vitamin of radicles of 
barley, 199 
Barlow’s Disease: See Scurvy 
Basophilia, punctate, incidence of, 893 


Baths, salt, effect on protein and mineral 
metabolism, 198 
Baxter, G American Academy of 


Pediatrics in State of Illinois, 924 
Beets, composition and digestibility in animal 
feeding, 411 
Behavior, effect of training during infancy on 
sens of behavior (study of twins), 
medical aspects of, 678 
personality difficulties in preschool child and 
method of dealing with them in nursery 
group, 1159 


a (retrenchment in medical care), 
9 
psychobiologic approach to difficulties in 


children’s personalities, 1158 

Bennett, R.: Blood during first year of life; 
anemia of prematurity, *261 

Benzene and petroleum poisoning, 691 

Bernard-Horner Syndrome: See Horner Syn- 
drome 

Bernhard, A: Blood proteins; distribution of 
total nitrogen in whole blood, red blood 
cells and serum proteins from same 
specimen, 1256 

Beverly, B. I.: Medical scaring of children, 697 

Bigler. J. A.: Frequency of pyuria in anomalies 
of urinary tract, *780 

Bilderback, J. B.: Schiiller-Christian disease, 
251 


Bile, uric acid and bile pigment concentrations 
of cord blood, 1349 
Bile Ducts, congenital absence of gallbladder 
and extrahepatic bile ducts, *1080 
congenital atresia of, 703 
nontyphoid cholecystitis with report of un- 
usual case with cholangeitis, *836 


BIOGRAPHIES: 

Clarke, John, *184 

Douglass, William, *1110 

Fuller, Thomas; note on history of chicken- 
pox, *850 

Katz, Tobias, *399 

Morton, Richard; note on history of chylous 
ascites, *629 

Otto, John Conrad; 
hemophilia, *1335 

Schénlein as pediatrician, 690 


Birth, Injuries: See under New-Born Infant 


note on history of 
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Blackwater fever, metabolism and treatment, 415 
Bladder, calculus; large vesical calculus in girl 
6 years old, 239 
exstrophy ; intravenous  urography after 
Maydl’s operation for exstrophy of urinary 
bladder, 1378 
Blanton, J. L.: Acute massive atelectasis com- 
~~ pneumonia in infant 5 weeks old, 


Blatt, M. L.: Development of infants on diet of 
special cereal mixture, 918 
Blenorrhea: See Gonorrhea 
Bleyer, A.: Indications that mongoloid im- 
becility is gametic mutation of degressive 
type, *342 
Blindness; blind and visually handicapped is 
West Virginia, 1374 
expression of emotion in blind-deaf child, 437 
in whooping cough, *1310 
Blood: See also Erythrocytes ; Leukocytes 
acetone in; syndrome of vomiting with 
acetonemia in meningococcic meningitis and 
tuberculous meningitis, 440 
agglutinins in mother’s blood, baby’s blood, 
mother’s milk and placental blood, *521 
alkaline reserve of blood plasm of children, 
ew of those with exudative diathesis, 
8 


bilirubin in blood, erythrocytes and hemo- 
globin in icterus neonatorum, simultaneous 
studies, 1350 

calcium and inorganic phosphorus content of 
prenatal and postpartum serum, 411 

calcium; effect of small (therapeutic) doses 
of irradiated ergosterol on serum calcium, 
862 


calcium; effects of reflected ultraviolet rays 
on rachitic and spasmophilic children; re- 
action of calcium and phosphorus of blood ; 
effects on growth, 410 

calcium of spinal fluid and equilibrium of 
blood calcium, 864 

calcium; relation of serum calcium to patho- 
logic calcifications of hypervitaminosis D, 


carotene; yellow pigmentation of skin ac- 
companying carotinemia, 238 

cells in healthy young infants; leukocytic 
picture during first 3 months with reference 
to hourly and daily variations, *993 

cells; spreading in a monomolecular film; 
method for studying biologic problem, *945 

changes in composition of blood and in tone 
of vegetative nervous system of cows during 
pregnancy and parturition, 192 

chemical constitution of fetal blood, 1124 

cholesterol in small quantities of blood, de- 
termination of, 405 

cholesterol studies in mental disease; schizo- 
phrenia, 1369 

cholesterol, studies on cholesteremia in early 
infancy, 865 

circulation; peripheral circulation of pre- 
mature infant, 648 

circulatory system and blood volume in sick 
children ; anemias of first 2 years, 222 

colloid-osmotic pressure in various membranes, 
641 


colloid osmotic pressure (oncotic pressure) in 
early life, 860 

dextrose, modification by insulin in 
animal, 192 

during first year of life; 
maturity, *261 

effect of reflected ultraviolet rays on rachitic 


living 


anemia of pre- 


and spasmophilic children: reaction of 
calcium and phosphorus of blood; effect on 
growth, 410 


effect of ultraviolet rays on ferments in blood 
of growing organisms, 1342 

hematology of childhood; hepatomegaly and 
gastro-intestinal bleeding, 1140 

in new-born, 467 


a 
| 


Bolker, H.: 
Bones, atrophy; dystrophy following icterus 


INDEX 


TO 


Blood—Continued 

7a of new-born; its relation to prognosis, 
59 

iodine in blood, body fluids and organic ma- 
terials, microdetermination of, 1120 

levulosuria, isolated, spontaneous, 221 

— in scarlet fever and rheumatic disease, 


we content, influence of thymus on, 


picture, diagnostic significance in complica- 
tions of purulent otitis media, 905 

pressure, high, and encephalitis, 1373 

pressure in experimental alimentary intoxica- 
tion, 867 

. pressure in pneumonic children and its prog- 
nostic significance, 435 

proteins; distribution of total nitrogen in 
whole blood, red blood cells and serum pro- 
teins from same specimen, *1256 

proteins; plasmapheresis edema: relation of 
reduction of serum proteins to edema and 
pathological anatomy accompanying plasma- 
pheresis; effect of reduction of serum pro- 
tein on electrolyte pattern and calcium con- 
centration, 640 

sedimentation rate, 219 

sedimentation test as guide in treatment of 
rheumatism and heart disease, 1364 

serum, copper and non-hemoglobinous iron 
contents of serum in disease, 427 

serum, equilibrium between spinal fluid and 
blood plasma; osmotic pressure (freezing 
point depression) of human spinal fluid and 
blood serum, 438 

serum, modification of protein in serum of 
edematous infants, 643 

serum protein deficiency without reversal of 
albumin: globulin ratio, 116 

serum proteins and lipoids in eczema, 684 

serum, studies of serum electrolytes: con- 
centration of electrolytes and non-electro- 
lytes in serum following insulin administra- 
tion in diabetic patients, 640 

ey alimentary hypoglycemia in childhood, 
45 


sugar and alkali reserve in children with 
exudative diathesis, 199 

sugar as affected by psychic secretion of 
glands of digestion, 1341 

sugar; familial cirrhosis of liver with hypo- 
glycemia, 224 

sugar; hypoglycemia: survey and account of 
25 cases, 1121 

sugar, studies of glycemia in scarlet fever, 
measles and chickenpox, 418 

sugar, variations in dextrose and of soluble 
phosphates in blood during digestion, 197 

transfusion, anaphylactic shock following, 673 

transfusion and malaria, 205 

transfusion in infants, 245, 1155 

transfusion of citrated blood, 1365 

uric acid; effect of molybdenum impurity in 
arsenophosphotungstic acid reagent on uric 
acid content of blood, 192 

viscosimetric studies of water-binding ca- 
pacity of plasma colloids: water-binding 
capacity of plasma colloids in alimentary 
and infectious fevers of infants: water- 
binding capacity of plasma colloids in ali- 
mentary dystrophies of infants, 644 


Body weight, standard formulas, in Japanese 


children, 692 
Bogin, M.: Studies in amyloidosis, 1164 
Studies in amyloidosis, 1164 


gravis neonatorum, 650 

calcium; objective method to determine in 
vivo calcium content of bones, especially in 
rickets, 200 

changes in lead poisoning and in so-called 

meningitis, 896 
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Bones—Continued 


chemical and physical properties in experi- 
mental scurvy, 644 

deformities; operative arrestment of longi- 
tudinal growth in treatment of, 68 

fragility; chondrodystrophy and osteogenesis 
imperfecta, 914 

fragility, osteopsathyrosis 
ease), 412, 1136 

growth ; cleidocranial dysostosis, 1125 

growth; craniofacial dysostosis, 1124 

growth; craniofacial dysostosis with ectro- 
dactylism, 1348 

growth; ocular symptoms in hereditary and 
familial craniofacial dysostosis, 1123 

influence of parathyroid and vitamin D on 
bones and growth, 643 

influence of thyroid gland on growth in B- 
avitaminosis, 645 

marble disease, case of, 1136 

transverse bands in bones of tuberculous 
child, "854, 458 

tumors of os calcis, primary, 1130 


(Lobstein’s dis- 


Book REvIEws: 


Bambino nell’arte visto da un medico; G. 
Mazzini, 712 

Behandlung der Kinderkrankheiten mit Ultra- 
violette- und Réntgenstrahlen; W. Birk and 
L. Schall, 935 

Biologische Daten fiir den Kinderarzt: Volume 
I; J. Brock, 254 

Clinical Diagnosis: Physical and Differential ; 
N. S. Stern, 938 

Compilation of Section Reports, Recommenda- 
tions and Resolutions of Texas Conference 
on Child Health and Protection, 1933, 254 

Conceptos sobre la constitucién individual y la 
fisiopatologia del lactante; A. Ariztia, 1172 

Cristoterapia de la tuberculosis; L. Sayé, 1172 

Diet in Sinus Infections and Colds; E. V. 
Ullmann, 1170 

Diseases of Infants and Children; J. P. C. 
Griffith and A. G. Mitchell, 254 

Durée de la grossesse et ses anomalies; H. 
Vignes, 938 

Eisenstoffwechsel des wachsenden Organismus ; 
F. Thoenes and A. Aschaffenburg, 712 

Enfance et hérédité; A. Lesage, 937 

Erkrankungen der oberen Luft- und Speisewege 
des Kindes; M. Meyer, 936 

Food, Nutrition and Health; E. V. McCollum 
and J. E. Becker, 255 

Handbuch’ der Roentgen-diagnostik und 
Therapie im Kindesalter; S. Engle and L. 
Schall, 1170 

Histopathology of Peripheral and Central Ner- 
vous Systems; G. B. Hassin, 471 

Hygiéne scolaire; L. Dufestal, 937 

Idleness and Health of Neighborhood; G. H. 
Berry, 936 

Infant Feeding; G. B. Fleming, 713 

Lipoiden und Ionen. Eine allgemeine bio- 
logische und Arztliche Studie itiber die 
physiologische Bedeutung der Zell-Lipoide ; 
R. Degkwitz, 713 

Métabolisme et le réle du facteur de croissance 
ou facteur “A” dans l’espéce animale et 
dans l’espéce humaine; A. Busson, 936 

Pathogenese, Klinik und Systematik der 
friihkindlichen Lungenentziindungen, in Bei- 
hefte zu Jahrbuch fiir Kinderheilkunde, 
Heft 32; A. Wiskott, 938 

Photochemical Immunization; S. Peskind, 939 

Prematurés; H. Vignes and G. Blechmann, 
1395 

Protection of Motherhood and Childhood in 
Soviet Union; E. Conus, 1395 

Rapport sur le Service des Enfants Assistés 
du Département de la Seine. Part I: 
Compte Moral et Admiristratif, 1395 

Science of Radiology; edited by O. Glasser, 935 

Scritti di pediatria; C. Francioni, 1395 


INDEX TO 


Book Reviews—Continued 
Seventh Annual Convention of American So- 
ciety for Study of Disorders of Speech and 
First Annual Convention of National League 
cord Rehabilitation of Speech; E. Kenyon, 


Sténose hypertrophique du pylore chez le 
nourrisson; J. Poucel, 1173 
Therapeutics of Malaria; Bureau for In- 


creasing the Use of Quinine, 1172 

Thérapeutique hydro-climatologique en pédia- 
trie; P. Nobécourt and G. Boulanger-Pilet, 
255, 471 

Traité de médecine des enfants: Volume I; 
P. Nobécourt, L. Babonneix, J. Cathala and 
J. Hutinel, 1171 

Traité de médecine des enfants: Volume II; 
P. Nobécourt, L. Babonneix, J. Cathala and 
J. Hutinel, 1172 

Borovsky, M. P.: Congenital urethral valves in 

new-born twins, 455 

Significance of tremors in new-born, 917 


Bowen, R.: Cod liver oil sensitivity, *529 
Brain, abscess, 231 
abscess; metastatic cerebral abscesses in 


otogenous pyemia in child aged 9 years, 235 

abscess, staphylococcic, with unilateral cranial 
dilatation and exophthalmos in infant 6 
months old, 229 

birth conditions with reference td factor of 
homorrhage, 872 

choking of optic disks in diseases other than 
brain tumor, 232 

drill for lateral ventricular puncture, *349 

form of progressive cerebral sclerosis in in- 
fants associated with primary degeneration 
of intrafascicular glia, 1372 

function in learning: effects of dilatation of 
ventricles upon maze-learning, 1142 

glioma of, anatomic types of, 1373 

mental deterioration and deficiency: consid- 
eration from standpoint of certain cerebral 
vascular volume relationships, 1143 

pathology; status marmoratus; etiology and 
manner of development, 225 

— content in Niemann-Pick disease, 
113 


phosphatide degeneration of cells of brain, 
liver and spleen in Niemann-Pick disease, 
1141 

roentgenography; value and limitations of 
encephalography, 704 

tumors; congenital teratoid neuroblastoma, 
901 


tumors; experiences at Royal Alexandra Hos- 
pital, 1148 
tumors; neoplasm of choroid plexus ; report of 
case with review of literature, *97 
Breast, adolescent pseudomastitis, 1365 
care during pregnancy and puerperium, 451 
Feeding: See Infant Feeding; Milk, human 
submammary temperature as criterion of lac- 
tation, 1122 
Brennemann, J.: Report of cases, 694 
Tetanus during last 3 months, 695 
Bridgeman, M. L.: Aspiration treatment of 
empyema, 1391 
Bright’s Disease: See Nephritis 
Brody, L. J.: Polydactylism in 5 generations, 
701 
Bromide intoxication, 242 
—— tree in decomposing lung of new-born, 
5 


Bronchiectasis, 700, 1136 

and atelectasis; study of 50 cases presenting 
triangular shadow at base of lung, *1011 

and bronchography, 221 
atelectatic, and displacement of heart, 1135 
clinical and pathological study, 217 

pathology of, 1359 

syphilis as cause of, 667 
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Bronchitis, asthmatic derivatives of caffeine in 
treatment of, 1142 

Bronchopneumonia, effect of arteriotomy on, 670 

Bronson, M. L.: Tuberculosis; interpretation 
of roentgenograms of chests of tuberculous 
children; correlation of roentgenograms of 
14 children with clinical and pathologic 
data, *104 

Bronstein, I. P.: Hypothyroidism, 913 

Bueermann, W. H.:  Pelvirectal 
(Hirschsprung’s disease), 248 

Burbot-liver oil, chemical and physical 
erties and vitamin content, 863 

Burns and scalds, treatment of, 688 

tannic acid treatment, 687 

Bursa, cystic hygroma, 698 

Butler, C. D.: Plantar reflex in new-born, 919 

Butter fat, vitamin A content quantitative varia- 
tions, 

Buttermilk: See Infant Feeding 

Buttocks, napkin rash in babies, 685 


achalasia 


prop- 


Calcemia: See Blood, calcium 
Calcification: See also Bones, growth; Bursa 
calcinosis universalis, 906 
Calcium, action of certain calcium derivatives 
in experimental rachitis in rat, 864 
and phosphorus metabolism in rickets 
duced by diet high in magnesium, 197 
and phosphorus studies; treatment of late 
rickets with viosterol based on study of 23 
cases, *61 
effect of irradiated ergosterol on calcium and 
phosphorus retention in children, 862 
effect of irradiated ergosterol upon absorption 
of calcium, 862 
effect of pasteurization of milk on utilization 
of its calcium for growth in rat, 1120 


pro- 


effect of varying sugar intake on nitrogen, 
calcium and phosphorus retention of chil- 
dren, *988 

in Blood: See Blood, calcium 


= relation of ingestion of milk to, 

microtechnical demonstration of insoluble 
calcium salts in tissues, 859 

objective method to determine in vivo calcium 
content of bones, especially in rickets, 200 

therapeutic effects of calglocon (calcium 
gluconate) on thrombophlebitic edema, 1341 

total and fixed calcium in pathologic tissues, 
404 


Calglocon, studies on calcium; therapeutic ef- 
fect of calglocon (calcium gluconate) on 
thrombophlebitic edema, 1341 

Callus, effect of thymus medication on, 860 

Calvin, J. K.: Ruptured thoracic aortic 
aneurysm in child, 708 

Camps, pioneers of summer camps, 453 

Cancer: See also Sarcoma; and under names 
of organs and regions 

in children, 450 
of female genitalia, 1141 

Caput Obstipum: See Torticollis 

Carbohydrate metabolism, influence of acidosis 
on, 408 

some early ocular symptoms of over-indul- 
gence in sugar and sweet farinaceous food, 
1375 

Carbon monoxide, new type of carbon monoxide 

accident, 1381 
monoxide poisoning, methylene blue as anti- 
dote, 910 

Cardiospasm: See Stomach, cardiospasm 

Cardiovascular syphilis with hemiplegia in child 
aged 3 years, 422 

Caries, Dental: See Teeth 

Carotene in Blood: See Blood, carotene 

influence of magnesium salts on growth of 

rats given constant diet of carotene, 866 
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Case records: composition of private pediatric 
practice; method for keeping adequate 
clinical records, *1051 

Cataract, congenital, showing unusual features, 
442 


Cavanaugh, L. A.: MHypophyseal infantilism ; 
treatment with anterior hypophyseal ex- 
tract; preliminary study, *719 

Celiac Disease, 888, 891 

intestinal infantilism and its treatment with 
preparation of dried hog stomach, 1368 

megadolichocolon with arrest of development 
in child 3 years old, 894 

Cells, intranuclear inclusions; incidence and 
possible significance in whooping cough and 
in variety of other conditions, *771 

Cellulitis, diffuse septic cellulitis of erysipeloid 
form due to staphylococcus, 1128 

Cereal mixture, special, development of infants 
on, 918 

Cerebrospinal Fever: See Meningitis 

Cerebrospinal Fluid, acid-binding capacity of 
normal and pathologic spinal fluids, 1141 

blood in spinal fluid of new-born; its re- 
lation to prognosis, 252 

calcium of, and equilibrium of blood calcium, 
864 

continuous drainage, *351 

equilibrium between spinal fluid and blood 
plasma; osmotic pressure (freezing point 
depression) of human spinal fluid and 
blood serum, 438 

in children, 441 

reactions to Rivalta and Pavlovic solutions, 
679 


Taccone’s reaction in, 1149 
Cerebrum: See Brain 
¥. 

presentation, 693 
Chest: See Thorax 
Chickenpox, encephalitis following varicella, 656 

glycemia in scarlet fever, measles and 

chickenpox, 418 

herpes zoster and disseminated vesicles, 684 

relationship between viruses of zoster and 

varicella as demonstrated by complement- 

fixation reactions, 1355 

skin reactions to  variola, 

varicella, 205 

supposed influence on tuberculosis, 1128 

Thomas Fuller; note on history of chicken- 

pox, *850 
Child Welfare, child health conferences and 

doctor’s bread and butter, 452 

general health examination of pupils in first 

grade of public schools in Debrecen, 691 

medical supervision of normal children under 
school age; present extent of its applica- 

tion, 451 

pediatricians and medicosocial problems, 922 

physician and West Virginia White House 

Conference, 245 

practical teaching of child care to future 

teachers, 247 

retrenchment in medical care, 692 

= child care in first 2 years of life, 


Summary of orthopedic 


vaccinia and 


value of institution in care of dependent chil- 

dren, 1156 
Children, -Aztec methods in child-training, 451 

character of, 230 

determining individual development, 910 

diseases; periodic group of disorders in child- 
hood, 1133 

education, and pediatrics, 691 

family as mediating factor in adjustment of 
child, 469 

— adaptation to social environment, 


psychopathic problems and results of institu- 
tional care, 229 
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Children—Continued 
school; Walter E. Fernald plan for examina- 
tion of retarded school children, 899 
sociability of abnormal children and social 
child psychology; sociability as mental test 
of child groups, 1370 
social and physical factors in developmental 
age, 469 
Chloroma, 668 
five cases, 677 
relation to otolaryngology, 234 
Choanae: See under Nose 
Cholangeitis: See under Bile Ducts 
Cholecystitis: See under Gallbladder 
Cholesterol in Blood: See Blood, cholesterol 
peritonitis, case of, 1367 
Chondrodysplasia, hereditary deforming, 648 
Chondrodystrophia: See Achondroplasia 
Chorea, is it manifestation of rheumatism? 707 
minor treatment with Bier’s hyperemia, 902 
phenobarbital reaction, 453 
phenylethyl-hydantoin and typhoid vaccine in, 
comparative study, *1269 
phenyl-ethyl-hydantoin treatment, 1372 
treatment of, 678 
Choroid, choroidal tubercle in miliary tuber- 
culosis without meningitis, 885 
clinical significance of choroidal tubercles, 
1129 
Choroid Plexus, neoplasm with case report and 
review of literature, *97 
Christian-Schiller Syndrome: 
Christian Syndrome 
Chylorrhea with lymphangiectasis, 912 
Ciliary Body: See Iridocyclitis; Uvea 
Cinchophen, excretion of colored material after 
administration of, 453 
Circumcision; Pediatrics in Art, *402 
routine, 1378 
Clay, H. T.: Constipation, 1390 
Cleft Palate: See Palate 
Clubfoot: See under Foot 
Cod liver oil sensitivity in children, *529 
Codeine, studies of morphine, codeine and their 
derivatives, 244 
Cohen, H.: Relief of oliguria in dehydration 
by intravenous injections of dextrose, *331 
Colds, vitamin A and colds, *1261 
Colic, infant colic as we see it, 861 
Colipyuria: See Urine, pus 
Colon, dilatation; evidence in favor of neuro- 
genic origin of megacolon, 668 
dilatation; pelvirectal achalasia 
sprung’s disease), 248 
dilatation; what becomes of children with 
Hirschsprung’s disease, 672 
megadolichocolon with arrest of development 
in child 3 years old, 894 
a Diseases, convalescent serum in, 


See Schiiller- 


(Hirsch- 


current prevalence in United States, 417, 875 
electrocardiographic investigations in acute 
infectious diseases, 880 
exact time of incubation period of contagious 
diseases, 1128 
prophylaxis and therapy, 658 
treatment of infectious diseases, 1353 
Conjunctiva, vaccinia of, 874 
Conjunctivitis in new-born, 651 
leptotrichosis conjunctivae (Parinaud’s con- 
junctivitis), 1373 
phlyctenular; relation to tuberculosis as 
shown by roentgenologic and clinical ob- 
servations in 71 cases, *171 
purulent, in congenitally syphilitic new-born 
infants, 422 
Constipation, 1390 
obstipation in children, 1368 
treatment, 674 


i 
- 
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Constitution, biophysical constants of constitu- 
tion ; tests of vegetative nervous system, 442 
Contagious Diseases: See Communicable Dis- 
eases 
Convulsions, clinical, 1143 
convulsive disorders of 2 opposite periods of 
life, puberty and climacterium, 1144 
experimental convulsive seizures, 1145 
“fits” resulting from fall, 248 
influence of variations in fluid intake on 
intracranial pressure in ‘“‘epileptics,’’ 897 
Cooper, M. L.: Acute enteritis in infants and 
in young children, *596 
Acute enteritis in infants and in young chil- 
dren; bacteriologic studies, *388 
Copper and non-hemoglobinous iron contents of 
blood serum in disease, 427 
Coppolino, J. F.: Pneumococcic meningitis in 
newly born; case in 2 day old infant, *378 
Cornea, anomaly, diagnosis and differential 
diagnosis of megalocornea and its pigment 
dispersion, including Krukenberg-Axenfeld 
spindle, 680 
ulcers, treatment with brilliant green, 680 
unusual corneal lesion probably congenital 
and familial in character, 1373 
Coughs, treatment with suprarenal, 204 
Craniopagus: See Monsters, double 
Cranium, extensive osteomyelitis of skull and 
leptomeningitis with recovery, 911 
injuries; delayed mental disorders following 
cranial traumatism and their  psycho- 
pathological interpretation, 1145 
pressure; influence of variations in fluid in- 
take on intracranial pressure in ‘“‘epi- 
leptics,” 897 
Crawford, W. H.: 
new-born, 465 
Creatine and creatinine, physiology of, 409 
Creatinine in Urine: See Urine, creatinine in 
physiology of creatinine and creatine, 409 
Crime, legal insight of juveniles, 231 
Croup, acute laryngeal croup and atmospheric 
change, 235 
Crystalline Lens: See Lens, Crystalline 
Cummings, R. E.: Renal rickets, 709 
Cummins, H.: Congenital atresia of esophagus 
with tracheo-esophageal fistula, *1299 
Cyanosis, teaching of respiratory and allied con- 
ditions which cause cyanosis in new-born, 
873 
Cystitis: See under Bladder 
Cysts, air, early steps in development, 700 
congenital, of lungs, 1125 
von Czerny, Adalbert, septuagenarian, 1157 


Daniels, A. L.: Relation of ingestion of milk to 
calcium metabolism in children, *499 
Davidson, L. T.: Blood during first year of 
life; anemia of prematurity, *261 
Deaf-mutism, development of speech in, 449 
Deafness, expression of emotions in a blind-deaf 
child, 437 
Death and child, 1156 
sudden, 219 
Deficiency Diseases: See Nutrition; Vitamins 
Deformities: See Abnormalities and Deformities 
Dehydration and epilepsy, 1371 
hydrostasis, 410 
intoxication experiments on young rats, 859 
reduction of weight by, 1346 
relief of oliguria in dehydration by intra- 
venous injections of dextrose, *331 
Delinquency; delinquent child, 438 
Dementia Praecox, catatonic, and personality, 
900 
schizophrenia in children, 1370 
Dentition: See under Teeth 
Dermatitis exfoliativa of nurslings, 236 
napkin rash, 685 


Abdominal catastrophes of 
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Dermoid, mediastinal, and spina bifida, 413 
Dextrocardia: See Heart, displacement 
Dextrose: See also Blood sugar 
diuresis produced by injection of, *513 
effect of hypertonic dextrose solution given 
intravenously, 866 
injections for relief of oliguria in dehydra- 
tion, *331 
— Mellitus and measles, clinical history, 


dietary treatment necessary for diabetic child 
treated with insulin, 677 

high carbohydrate low fat diet for diabetic 
children, 425 

in children, 430, 676, 1134 

infantile glycosuria simulating diabetes, 1142 

juvenile, treatment of, 1141 

studies of serum electrolytes: concentration 
of electrolytes and non-electrolytes in serum 
following insulin administration in diabetic 
patients, 640 

three sisters with, 1142 

treatment in children, 222 

ae renal; renal glycosuria in childhood, 

13 


Diaphragm, obstetric hemiparalysis of, 650 
Diarrhea, acute vomiting and diarrhea, 1135 
chronic, with edema and oliguria, 894 
—— fluid loss in diarrheal disease, 
1344 
nature and treatment of diarrhea and asso- 
ciated systemic disturbances, 1345 
southern white clinic child; study of 500 
cases with reference to diarrhea and otitis 
media, 408 
Diathesis, exudative, alkaline reserve of blood 
plasm, 868 
exudative, blood sugar and alkali reserve in, 
199 
exudative, value of concentration test in 
symptomatology of, 
hemorrhagic, familial bleeding; report of 2 
cases, *1318 
Dick, G.: Severe purpura with gangrene of 
lower extremity following scarlet fever; re- 
covery after amputation, *374 
Dick Test: See under Scarlet Fever 
Diet: See Food; Infant Feeding; 
etc. 
Digestive Tract: See Gastro-Intestinal Tract 
Digitalis, alleged antagonism between digitalis 
and diphtheria toxin, 404 
Diphtheria, action of antidiphtheritic serum ap- 
plied to skin, 878 
antitoxin plus neoarsphenamine in malignant 
diphtheria, 656 
bacilli; B. diphtheriae, gravis and mitis, 204 
bacilli; effect of variation in composition of 
mediums on growth and toxin formation of 
diphtheria bacilli, 880 
bleeding in, 418 
carriers, roentgen irradiation of, 879 
circulatory failure and its treatment, 876 
duration of immunity following Léwenstein’s 
method of immunization, 654 
effect of parathormone on eosinophils, 653 
electrocardiograph in early diagnosis of diph- 
theritic myocarditis, 654 
electrocardiograph in prognosis of, 655 
electrocardiographic observation in, 1126 
growth of streptococcus and _ streptococcic 
enterococcus on cultures of toxic diphtheria 
bacilli, 877 
hemiplegia in, 1127 
immunization and private practitioner, 416 
immunization in infancy, 1127 
immunization in Maine, 653 
immunization records; why they 
kept and used, 1351 
immunization, Schick test and determination 
of antitoxin titer of serum, 655 


Nutrition ; 


should be 
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Diphtheria—Continued 
immunization with concentrated toxoid intra- 
dermally, 1352 
laryngeal, suction in, 208 
modification of vaccine response in rabbits by 
application of diphtheria toxin to vaccina- 
tion site, 653 
mortality, trends in, 1127 
paralysis in, treatment of, 418 
penis, scalp and pharynx in 8 children of 
1 family, 1357 
percutaneous immunization against, 207, 652 
permanent injury of circulatory system after 
severe diphtheria, 658 
red cells and immunity; absorption of toxin 
by red cells, 878 
relative advantage of 
toxoid, 1354 
Schick and Dick test in mothers and new- 
born infants, comparison of, *559 
Schick reaction; does change in Schick re- 
action usually follow removal of tonsils and 
adenoids? *565 
Schick test, variations in reaction to, 1352 
serum and calcium therapy combined, 656 
serum, experimental investigations on limits 
value of diphtheria serums, 
tonsillectomy and Schick reaction, 655 
toxin; alleged antagonism between digitalis 
and diphtheria toxin, 404 
toxoid, immunity produced by, *799 
toxoid, new preparation of, 929 
Diphtheroid of skin, 907 
Directory of pediatric societies, 256; 474, 714 
940, 1174, 1396 
Diuresis produced by injection of dextrose; 
effect on nitrogen balance and on metabo- 
lism of fixed acids and bases in normal 
infants, *513 
Dodd, K.: Incidental hyperguanidinemia as 
cause of clinical tetany, *958 
Dolichosigmoid: See Sigmoid, abnormalities 
Douglass, F. H.: Acute rheumatic fever with 
no cardiac involvement, 1389 
Drekter, I. J.: Blood proteins; distribution of 
total nitrogen in whole blood, red blood 
cells and serum proteins from same speci- 
men, *1256 
Du Bois, E. F.: Loss of heat by vaporization 
and radiation, 929 
Ductus Arteriosus, patent, 646 
=, congenital morbus cordis in 2 sisters, 


toxin-antitoxin and 


patent, with dextrocardia and transposition of 
viscera, 412 
Dunham, E. C.: Tuberculosis; pulmonary 
tuberculosis of infants under 2 years of 
age; report of 7 cases and discussion of 
course of disease, *149 
Dunlap, J. E.: Preadolescent aneoplastic dys- 
pituitarism of Lorain type, *578 
Duodenum, diverticula and chronic pancreatic 
disturbance, 221 
rare anomaly of duodenum (adhesions of sec- 
ond and fourth portions with duodeno- 
oe ga angle to right of lumbar column), 
Durand, J. I.: Milroy’s disease, 1392 
Dwarfism: See also Achondroplasia 
renal, 217, 920 
renal rickets, 709, 1135 
situs inversus in dwarf, 457 
Dyes, disappearing time of dyes injected intra- 
dermally, 858 
Dyschondroplasia: See Achondroplasia 
Dysentery: See also Diarrhea 
bacillary, in Amsterdam, 881 
dietetic handling, 1357 
Dysostosis: See under Bones, growth 
Dyspituitarism: See under Pituitary Body 


VOLUME 4 


Dystonia musculorum deformans; torsion-spasm 
(dystonia lenticularis), 228 
Dystrophy, adiposogenital (Lawrence-Biedl dis- 
ease), 1367 
frequent causes, 865 
intravenous lipotherapy in treatment of, 641 
Osseous: See Bones, atrophy 
progressive pseudohypertrophic muscular dys- 
trophy, 678 
viscosimetric studies of water-binding capacity 
of plasma colloids: water-binding capacity 
of plasma colloids in alimentary and in- 
fectious fevers of infants; water-binding 
capacity of plasma colloids in alimentary 
dystrophies of infants, 644 


Ear, congenital malformation of auricle asso- 

ciated with paralysis of facial nerve, 411 

Diseases: See also Otitis Media 

eye, nose and throat pathology, 447 

hereditary degenerative disease of inner ear 
from point of view of hereditary pathologic 
conditions, 647 

internal; changes 


produced in osseous 


labyrinth of guinea-pigs by overdosage of 
viosterol, 1120 
middle, supernumerary muscles of, 202 
pathologic changes in Niemann-Pick’s disease, 
425 


Echinococcosis of liver, 34 cases from clinic at 
Gottingen, 1138 
Ectodermal defect (Guilford’s disease), 685 
Ectopia Cordis: See Heart, displacement 
Lentis: See under Lens, Crystalline 
Ectrodactylism, craniofacial dysotosis 
ectrodactylism, 1348 
Eczema, 1153, 1377 
allergy in infants, 895 
and ae vulgaris cured by _ tonsillectomy, 
115 
serum proteins and lipoids in, 684 
soy bean (vegetable) milk in dietetic treat- 
ment of infantile eczema, 1153 
survey of, 1153 
Edema, chronic 
oliguria, 894 
hereditary (Milroy’s disease), 1392 
new method of studying edema, 428 
plasmapheresis; relation of reduction of 
serum proteins to edema and pathological 
anatomy accompanying plasmapheresis; ef- 
fect of reduction of serum protein on elec- 
trolyte pattern and calcium concentration, 
640 


with 


diarrhea with edema and 


serum protein deficiency without reversal of 
albumin: globulin ratio, 1161 
studies on calcium; therapeutic effects of 
calglocon (calcium gluconate) on thrombo- 
phlebitic edema, 1341 
Edmondson, H.: Severe purpura with gangrene 
of lower extremity following scarlet fever; 
recovery after amputation, *374 
Eggs, allergy to, 895 
immunologic behavior of second protein 
(livetin) of hen’s egg yolk, 404 
Eisenberg, G.: Trichinosis, 700 
Electrocardiogram: See under Heart 
Elghammer, H. W.: Thrombocytopenic purpura 
(purpura haemorrhagica): report of 
cases, 705 
Embolism, pulmonary from arsenicals injected 
intravenously; method suggested for pre- 
vention, 1380 
Embryology, description of human ovum 15 
days old, with reference to vascular ar- 
rangements and morphology of trophoblast, 
869 
Emesis: See Vomiting 
Emotions: See also Fear 
emotional development in early infancy, 226 
expression of emotions in blind-deaf child, 
437 


| 
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Empyema, aspiration treatment, 1391 

due to B. enteritidis (Gaertner), 436 

esophageal perforation in, 1380 

pleural, 671 

prognostic value of intrapleural injections of 
dextrose in, 242 

treatment of, 909 

treatment wtth sodium taurocholate, 240 

Encephalitis : See also Encephalomyelitis; 

Meningo-Encephalitis 

after scarlet fever, 880 

and poliomyelitis, 901 

cellular inclusions in cerebral 
lethargic encephalitis, 224 

following varicella, 656 

hypertension and encephalitis, 1373 

infectious, 442 

periaxialis (Schilder) 1149 

postvaccinal; cerebral complications follow- 
ing vaccination and acute infectious dis- 
eases, 879 

postvaccinal, etiology of, 877 

postvaccinal, in Austria, 653 

postvaccinal, morphology of parasite in nerve 
tissue of subjects having postvaccinal en- 
cephalitis, 877 

postvaccinal, pathogenesis of, 1129 

—o recent experiences in Sweden, 


lesions of 


self-mutilation in chronic encephalitis: avul- 
sion of both eyeballs and extraction of 
teeth, 1142 
Encephalography: See Brain, roentgenography 
eeenrree optica acuta, report of case, 


postvaccinial, observed in Holland, 659 
Endocarditis, hemolytic hemophilic bacillus 
(“bacillus X’’) in subacute bacterial endo- 
carditis, 214 
infectious (subacute bacterial) 
with cerebral thrombosis, 215 
lenta, case of, 220 
subacute, bacterial, 890 
Endocrine Glands, disorders of internal gland 
secretion, 215 
Energy, loss from human body by radiation, 929 
Enteric Fever: See Typhoid 
Enteritis: See Diarrhea; Dysentery; 
Intestinal Tract; etc. 
Enterococci: See under Bacteria 
Enuresis: See Urine, incontinence 
Environment, individual adaptation to social 
environment, 468 
relation of differential environments within 
given culture to care of child, 469 
Eosinophils: See also Leukocytes 
effect of parathormone on eosinophils of chil- 
dren with diphtheria, 653 
effect of parathyroid  extract-Collip on 
eosinophil count of normal and exudative 
infants, 671 
Ephedrine, clinical and experimental 
on effect of, 689 
clinical experiences with synthetic ephedrine, 
243 


endocarditis 


Gastro- 


studies 


reviewed in light of experiment, 
931 
Epidermolysis bullosa dystrophica, sodium 
chloride metabolism in, 686 
Epidural Space: See under Spine 
Epilepsy and dehydration, 1371 
in twins, 1151 
influence of variations in fluid intake on in- 
tracranial pressure in “epileptics,” 897 
relation of jugular foramina to epileptic 
seizures and hydrocephalus, 1145 
time of appearance of epileptic seizures in 
relation to age, duration, and type of 
syndrome, 1144 
Epinephrine: See Suprarenal Preparations 
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Epiphyses, late results of separation of, 686 
multiple manifestations of subchondral 
necrosis (osteochondropathia juvenilis, 
osteochondritis and epiphysitis), 213 
Epispadias, surgical treatment, 450 
Epituberculosis: See Tuberculosis, pulmonary 
Epulis, congenital, 647, 870 
congenital, histogenesis of, 1136 
Ergosterol and calcification of human aorta, 645 
changes produced in osseous labyrinth of 
guinea-pigs by overdosage of viosterol, 1120 
irradiated, continued investigations on pro- 
phylactic action of, 200 
irradiated, effect of small (therapeutic) doses 
on serum calcium, 862 
— effect on absorption of calcium, 


irradiated, effect on calcium and phosphorus 
retention, 862 

irradiated, effect on parathyroid dysfunction, 
193 


treatment of late rickets with viosterol based 
on study of 23 cases; calcium and phos- 
phorus studies, *61 

Erysipelas and scarlatina, serum treatment, 205 

diffuse septic cellulitis of erysipeloid form 
due to staphylococcus, 1128 

toxins formed by Streptococcus erysipelatis, 
207 


Erythema due to santonin, 907 
nodosum and later tuberculosis, 424 
nodosum, future of children with, 1377 
nodosum, incubation time of, 1376 
nodosum, infectivity of children 
from, 237 
nodosum, occurrence of tubercle bacilli in 
gastric lavage from 100 consecutive cases, 
238 
nodosum, tuberculous infection with erythema 
nodosum, 1376 
Erythredema: See Acrodynia 
Erythroblastosis in icterus gravis neonatorum, 
649 


suffering 


Erythrocytes, blood proteins; distribution of 
total nitrogen in whole blood, red blood 
cells and serum proteins from same speci- 
men, *1256 

critique of Langer’s method of measuring 
erythrocyte sedimentation rate; comparison 
of Langer and Westergren methods, 194 

effect of experimental massive hemorrhages 
on size of red blood cell in dogs, 1341 

incidence of punctate basophilia, 893 

red cells and immunity; absorption of toxin 
by red cells, 878 

sedimentation in infantile tuberculosis, 666 

sedimentation test, clinical and experimental 
study, 859 


simultaneous studies of bilirubin in blood, 


erythrocytes and hemoglobin in_ icterus 
neonatorum, 1350 

Erythrodermia desquamativa, case of Leiner- 
Moussous disease, 220 
ichthyosiform erythrodermia (erythrodermie 


congenitale ichthyosiforme of Brocq, kera- 
titis rubra congenita of Rille), 1376 
Erythroedema, 1376 
Esophagus, atresia, congenital, 
esophageal fistula, *1299 
carcinoma of esophagus occurring in case of 
stricture of 16 years’ duration, 450 
congenital diverticula of, 872 
fatal ulcerative esophagitis in course of acute 
gastro-enteritis, 218 
perforation in empyema, 1380 
reconstructive oesophagoplasty 
successful case, 688 
stenosis, congenital 413, 414 
ulcer in newly born, 650 
ulcer with pyloric syndrome and hypoplastic 
anemia in child of 2 years, 219 


with tracheo- 


with notes of 
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Ethmoiditis, acute, 681 

Evans, H. M.: Hypophyseal infantilism; treat- 
ment with anterior hypophyseal extract, 
preliminary study, *719 

Everson, G.: Relation of ingestion of milk to 
calcium metabolism, *499 

Exanthems, guideposts along road that leads to 

diagnosis of more common eruptive diseases, 


1350 
Exomphalos: See Hernia, umbilical 
Exophthalmos: See also Goiter, exophthalmic 


ocular symptoms, 903 
relation to nasal sinus disease, 904 
staphylococcic abscess of brain with unilateral 
cranial dilatation and exophthalmos in in- 
fant 6 months old, 229 
Exostoses; hereditary deforming chondrodys- 
plasia, 646 
Extrahepatic Ducts: See Bile Ducts 
Eyelashes, anomaly of, 445 
Eyelids, vaccinia of eyelids and conjunctiva, 874 
“wild glance” of sucklings, 903 
Eyes: See also Choroid; Orbit; Retina; etc. 
ear, nose and throat pathology in children, 


447 

of school children, 442 

paralysis: Claude-Bernard-Horner syndrome: 
3 cases of sympathetic ocular paralysis from 
different causes; heterochromia of iris 
associated with one case, 444 

pigmentation; diagnosis and differential diag- 
nosis of megalocornea and its pigment dis- 
persion, including Krukenberg-Axenfeld 
spindle, 680 

symptoms in hereditary and familial cranio- 
facial dysostosis, 1123 

symptoms of over-indulgence in sugar and 
sweet farinaceous food, 1375 

tuberculosis, 233 


Faber, H. K.: Achondroplasia, 249 
“Fits” resulting from fall, 248 
Hemophilia, 249 
Poliomyelitis, 249 
Tertian malaria, 248 
Fallstein, E.: Chorea: Is it manifestation of 
rheumatism? 707 


Farber, S.: Pathogenesis of atelectasis of new- 
born, 190 
Faris, E.: Standpoint and methods of sociology 


in study of personality and social growth, 
468 


Fat, comparative studies on morphologic relation 
of brown and white fat deposits, 643 
lipomatosis of pancreas, 223 
roéle in protein metabolism, 409 
spreading in monomolecular film; method for 
studying biologic problems, *945 
Favus, generalized, 1154 
Fear, medical scaring of children, 697 
Feces, bacteriophage of colon and paracolon 
bacilli in stool, 859 
effect of banana powder on fecal flora, 861 
Fede-Riga Disease: See Mouth, tumors 
Feeblemindedness, nature of, 1369 
report of committee on mental deficiency ; 
presented to annual representative meeting 
of British Medical Association, 1147 
size in mental deficiency, 1372 
training high grade mental defective for com- 
munity life, 899 
Walter E. Fernald plan for examination of 
retarded school children, 899 
Feet: See Foot 
Fetus, abdominal retro- 


fetal implantation: 


peritoneal teratoma, 412 
chemical constitution of fetal blood, 1124, 
fetal and neonatal mortality, 650 
mineral growth of, *302 
mortality among American Indians, 452 
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Fever from dietary deficiency; temperature in 
avitaminosis C, 864 
viscosimetric studies of water-binding capacity 
of plasma colloids: water-binding capacity 
of plasma colloids in alimentary and in- 
fectious fevers of infants, 644 
Fingers, congenital ankylosis and bony fusion 
of phalanges; familial malady; study of 
2 cases, 870 
Nails: See Nails 
nodular enlargement of articulations of 
— ; its frequency in congenital syphilis, 
9 
Fish meals, vitamin A and protein content of 
various fish meals, 406 
Fistula, esophagotracheal, congenital, 646 


tracheo-esophageal with congenital atresia, 
*1299 
Fitzpatrick, L. J.: Congenital rectovesical 


anastomosis, *593 

Flatfoot: See Foot, flat 

Flatulence, importance of aerophagia for in- 
fantile meteorism, 1157 

Fliess, M. M.: Neoplasm of choroid plexus; 
report of case with review of literature, *97 


Food: See also Infant Feeding; Nutrition; 
Vitamins 
allergy; intradermal and cutaneous methods 
of testing in food allergy, comparative 
study, 195 
requirement of girls from 6 to 13 years of 
age, *548 


Foot, deformities; early treatment of congenital 
talipes, 239 
osteoclasis of congenital clubfoot, 909 
Foramen, relation of jugular foramina to 
epileptic seizures and hydrocephalus, 1145 
Foreign Bodies and pulmonary suppuration, 
pediatric studies, 465 
dental foreign body in air passages, 234 
in air and food passages, 235 
in air and food passages, report based on 334 
cases, 445 
Franzen, R.: Selection of malnourished school 
children, *789 
Freeman, F. N.: Concept of intelligence as fixed 
or unmodifiable feature of personality, 470 
Freeman, R. G.: Dr. Alfred Fabian Hess, 1160 
ie Heart block in rheumatic fever, 
*10 


Fruit, bacteria on, 196 
Fungi: See also Actinomycosis; Ringworm 
clinical studies of allergic disease; bronchial 

asthma resulting from sensitivity to mold 
spores, 221 

Furfey, P. H.: Social and physical factors in 
developmental age, 469 

Furunculosis, treatment of furunculosis and 
multiple abscesses in nursling by immuno- 
hemotherapy, 1376 


Gallbladder, congenital absence of gallbladder 
and extrahepatic bile ducts, *1080 
congenital atresia in 6 month old baby, case 
report, 1125 
nontyphoid cholecystitis with report of un- 
usual case with cholangeitis, *836 
Ganglion, geniculate, facial paralysis due to 
toxic inflammation of, 1148 
Gangrene, severe purpura with gangrene of 
lower extremity following scarlet fever; re- 
covery after amputation, *374 
Gannone, P.: Pneumococcic meningitis in newly 
born; case in 2 day old infant, *378 
Gardner, E. L.: Vitamin A and colds, *1261 
Gardner, F. W.: Vitamin A and colds, *1261 
Gastro-Enteritis: See under Gastro-Intestinal 
Tract 
Gastro-Intestinal Tract; acute enteritis, *596 
acute enteritis; bacteriologic studies, *388 
bacteriological study of acute enteritis, 426 


{ 


INDEX TO 


Gastro-Intestinal Tract—Continued 
disturbances of digestive tract in early child- 
hood. 1365 
fatal ulcerative esophagitis in course of acute 
gastro-enteritis, 218 
gastro-enteritis, 1346 
hemorrhage and hepatomegaly, 1140 
Gasul, B. M.: Extensive osteomyelitis of skull 
and leptomeningitis with recovery, 911 
Gaucher’s Disease: See Anemia, splenic 
Gayle, M.: Chorea: Is it manifestation of 
rheumatism? 707 
Geniculate Ganglion: See Ganglion, geniculate 
Genitals, cancer of female genitalia, 1141 
Gerstley, J. R.: Chorea: Is it manifestation 
of rheumatism? 707 
Giardiasis: See Lambliasis 
Gibson, S.: Three cases of purulent peri- 
carditis with recovery, 699 
Gigantism, obstetrical research on_ gigantic 
children, 651 
Conte. juvenile destruction of blood vessels 
n, 
Glioma, anatomic types of glioma of brain, 1373 
Glucose: See Dextrose 
Glycemia: See Blood sugar 
Glycogen and fat content of liver in intoxication 
of infants, 867 
disease and hepatic infantilism, 434 
disturbance in glycogen metabolism with 
hepatomegaly (von Gierke’s disease), *808 
réle in origin of hypertrophy of organs, 199 
thesaurismosis glycogenica (von Gierke), 704 
Glycosuria: See Urine, sugar 
Renal: See Diabetes, renal 
Goiter, congenital, 1349 
exophthalmic, in children, 426 
exophthalmic, in girl aged 2 years, 894 
goiter heart and iodine sensitivity in infants, 
1364 
Goldberg, S.: Pediatric studies of pulmonary 
suppuration and foreign bodies, 465 
Goldstein, M.: Tuberculosis; phlyctenular con- 
junctivitis; its relation to tuberculosis as 
shown by roentgenologic and clinical obser- 
vations in 71 cases, *171 
Gonad, effect of early gonadectomy on gross 
body activity of rats, 192 
Gonococci, present position of serology in rela- 
tion to pathogenic cocci, 858 
Gonorrhea, clinical contribution to knowledge 
of gonorrhea, epidemiologic observations, 
879 
occurrence of gonococcic vaginitis in new- 
born, 203 
Gorter, E.: Spreading in monomolecular film; 
method for studying biologic problems, *945 
Granulocytopenia: See Angina, agranulocytic 
Granuloma, Lycopodium granuloma, 1153 
Graves, G. W.: Neoplasm of choroid plexus, 
report of case with review of literature, 
Gray, A. H.: Argyria, 1391 
Gray, M. 8.: Blood lipids with scarlet fever 
and rheumatic disease, *9 
Grayzel, H. G.: Studies in amyloidosis, 1164 
Greengard, J.: Diagnostic reaction to tuber- 
culin, 919 
Immunity produced by diphtheria toxoid, *799 
Greenwald, H. M.: Aplastic anemia, *360 
Growth, alleged correlation between rate of 
growth of suckling and composition of milk 
of species, 1345 
and basal metabolism of preschool children, 
*963 
effects of reflected ultraviolet rays on rachitic 
and spasmophilic children; reaction of 
calcium and phosphorus of blood; effects 
on growth, 410 
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Growth—Continued 
graphic portrayal of endogenous disturbances 
in, 690 
influence of magnesium salts on growth of 
rats given constant diet of carotene, 866 
influence of parathyroid and vitamin D on 
bones and growth, 643 
role of minerals and vitamins in growth and 
resistance to infection, 197 
use of insulin as stimulus to growth with 
reference to premature infants, 464 
Grulee, C. G.: Enlargement of liver, 921 
Guanidine, incidental hyperguanidinemia as 
cause of clinical tetany, *958 
Guilford’s disease, congenital ectodermal 
fect (Guilford’s disease), 685 
Gymnastics; respiratory gymnastics in form of 
play, 453 


de- 


Habit formation and conditioned reflexes, 900 
Hair, gray, with vitiligo, 1154 
Hall, I. C.: Bacterial flora of first specimens 
of meconium passed by 50 new-born in- 
fants, *1279 
Hand’s Disease: 
drome 
Hardy, J.: Loss of energy from human body 
by radiation, 929 
Harelip, treatment of, 909 
Harmon, P. H.: Poliomyelitis; experimental 
and theoretical basis for serum therapy; 
review, *1179 
Poliomyelitis; results of treatment in acute 
disease; analysis of reports on 4,400 
patients treated with serum; observations 
on 2,660 untreated patients, *1216 
Hauptman, D.: Does change in Schick re- 
action usually follow removal of tonsils 
and adenoids? *565 
Hay fever, comparative value of scratch 
intradermal methods of skin 
asthma and hay fever, 1360 
improved coseasonal therapy, 1132 
Hearing: See Deafness 
Heart: See also Endocarditis; Pericarditis; etc. 
abnormalities: See also Heart, displacement 
abnormalities ; complete transposition of great 
of heart with patent foramen ovale, 
abnormalities ; 
870, 1348 
abnormalities ; 
anomaly, 202 
block, congenital, 669 
block, congenital complete auriculoventricular 
heart block, *380 
block in rheumatic fever, *1087 
causes of inflammatory conditions in 
born infants, 873 
dilatation ; clinical radioscopic studies; roent- 
genologic criteria of cardiac enlargement; 
size of angle of clearance of left ventricle 
as criterion of ventricular enlargement, 
*750 
disease, congenital, 1349 
disease, congenital and aphonia, 216 
disease, rheumatic; incidence and distribution 
of age of death, 652 
disease, rheumatic, prognosis of, 1364 
disease, sedimentation test as guide in treat- 
ment of rheumatism and heart disease, 
1364 
disease, vegetative nervous system in, 1144 
displacement; dextrocardia with patent ductus 
arteriosus and transposition of viscera, 412 
displacement; ectopia cordis, 414 
displacement of, and atelectatic bronchiectasis, 
135 
electrocardiogram in prognosis of diphtheria, 
655 


See Schiiller-Christian Syn- 


and 
testing in 


congenital malformation of, 


rare congenital cardiac 


new- 


electrocardiograph in early diagnosis of 
diphtheritic myocarditis, 654 
electrocardiographic investigations in 


infectious diseases, 880 


acute 


INDEX TO 


Heart—Continued 

arenes observation in diphtheria, 
1126 

electrocardiographic 
monia, * 

estimation of cardiac area, 1118 

evaluation of nonorganic auscultatory cardiac 
findings and venous hum, *1100 

hypertrophy; anatomic verification of case of 
primary cardiac hypertrophy, 433 

hypertrophy; coarctation of aorta and con- 
genital hypertrophy of heart, 1123 

hypertrophy; congenital, with massive en- 
largement, 646 

—— evaluation of size of heart, 
19% 


studies during  pneu- 


rate; effect of administering sugar in attacks 
of tachycardia, 674 
Heat, loss by vaporization and radiation, 929 
Heel tap, pathological reflex, 1146 
Heine-Medin’s Disease: See Poliomyelitis 
Hemangioma cavernosum congenitum, fatal case 
of, 1377 
radiation therapy, results of, 1152 
Hematology of childhood; hepatomegaly and 
gastro-intestinal bleeding, 1140 
Hemihypertrophy: See Hypertrophy, unilateral 
Hemiplegia and aphasia following measles, 418 
Claude Bernard-Horner syndrome and infantile 
cerebral hemiplegia of obstetric origin, 1150 
diphtheritic, 1127 
with cardiovascular syphilis in 3 year old 
child, 422 
Hemoglobin, simultaneous studies of bilirubin 
in blood, erythrocytes and hemoglobin in 
icterus neonatorum, 1350 
Hemoglobinuria, paroxysmal; report of cases 
with familial findings, 1369 
Hemophilia, 249, 889 
familial bleeding; report of 2 cases, *1318 
John Conrad Otto; note on_ history of 
hemophilia, *1335 
pedigree of, 432 
Hemopneumothorax, 
thorax treated’ by 
drainage, 688 
Hemoptysis; epituberculosis, 884 
Hemorrhage, effect of experimental massive 
hemorrhages on size of red blood cell in 
dogs, 1341 
management of hemorrhagic problems, 888 
Henderson, Y.: Pathogenesis of atelectasis of 
new-born, 190 
Hepatic Ducts: See Bile Ducts 
Hepatomegaly: See under Liver 
Hernia, diaphragmatic, associated with secon- 
dary anemia, 200 
diaphragmatic, symptomatology and diagnosis 
of congenital hernia, 414 
in infant with report of 31 cases, 1380 
umbilical, types and treatment, 238 
Herpes, relationship between viruses of zoster 
and varicella as demonstrated by com- 
plement-fixation reaction, 1355 
zoster and disseminated vesicles, 684 
Hess, A. F.: Clinical investigation of develop- 
ment of caries in deciduous and permanent 
teeth, 930 
Dental caries; rickets in relation to caries in 
deciduous and in permanent teeth, *477 
Hess, Alfred Fabian, obituary, 635, 1160 
Hess, J. H.: Oxygen unit for premature and 
very young infants, 916 
Heubner-Schilder’s Disease: 


hemopneumo- 
suction 


traumatic 
continuous 


See Sclerosis 


Hilleboe, H.: Obstructive laryngitis; critical 
analysis of 352 cases, *970 
Hillsman, R. B.: Congenital rectovesical 


anastomosis, #593 
Hip, congenital dislocation, healing processes, 
449 


spontaneous subluxation in course of acute 
infections, 449 
tuberculous, operative fixation of, 687 
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Hirschsprung’s Disease: See Colon, dilatation 
Hodgkin’s Disease: See Lymphogranuloma 

Holbrook, A. A.: Nontyphoid cholecystitis with 
= of unusual case with cholangeitis, 


Hopper, K. B.: Calcium and_ phosphorus 
studies; treatment of late rickets with 
viosterol based on study of 23 cases, *61 

Horner Syndrome, Claude-Bernard-Horner syn- 
drome and infantile cerebral hemiplegia of 
obstetric origin, 1150 

Claude-Bernard-Horner syndrome; 3 cases of 
sympathetic ocular paralysis from different 
causes; heterochromia of iris associated 
with 1 case, 444 

Hospitals, further experiences with isolation 
tents, 1157 

relationship of home and hospital in manage- 
ment of sick children, 927 

Hubbell, R. B.: Effect of varying sugar intake 
on nitrogen, calcium and phosphorus re- 
tention, *988 

Humerus, osteoperiostitis of humerus in child 
with infantile paralysis of left upper ex- 
tremity, 433 

Humphreys, E. M.: Thesaurismosis glycogenica 
(von Gierke), 704 

Hutton, M. K.: Relation of ingestion of milk 
to calcium metabolism, *499 

Hydantoins, optically active hydantoins as 
hypnotics, 1382 

Hydatid Cyst: See Echinococcosis 

Hydrocephalus, relation of jugular foramina to 
epileptic seizures and hydrocephalus, 1145 

ureterodural anastomosis for, 908 

Hydrostasis: See under Dehydration 

Hygroma: See under Bursa 

Hyperkeratosis: See Keratosis 

Hypertelorism, 1123 

with cleft palate, 1123 

Hyperthyroidism: See under Thyroid 

Hypertrophy, rédle of glycogen in origin of 
hypertrophy of organs, 199 

unilateral; congenital hemihypertrophy, re- 
port of 8 cases, 200 

Hypnotics, optically active 
hypnotics, 1382 

Hypoglycemia: See Blood, sugar 

Hypophysis: See Pituitary Body 

Hypothyroidism: See under Thyroid 


hydantoins as 


Icterus: See Jaundice 
Idiocy: See also Feeblemindedness 
amaurotic family idiocy, 1151 
amaurotic family idiocy, changes in cornu 
ammonis in, 1150 
indications that mongoloid imbecility is 
gametic mutation of degressive type, *342 
mongolian; pathogenesis of mongolism, 228 
mongoloid idiocy in Negro infant, 1371 
Imbecility: See Idiocy 
Immunity, effects of vitamins A and D on anti- 
ren production and resistance to infection, 


red cells and immunity; absorption of toxin 
by red cell, 878 
Impetigo, treatment, 686 


Indians, American; Aztec methods in child- 
training, 451 
American; maternal, fetal and _ neonatal 


we among 1,815 hospitalized Indians, 
452 


Infant Feeding: See also Milk; Nutrition; 
Vitamin; etc. 

development of infants on diet of special 
cereal mixture, 918 

— of banana powder feeding on fecal 
ora, 

feeding of buttermilk to young babies for 
many weeks, 199 

importance to general practitioner, 1120 

in institutional environment, 196 


INDEX TO 


Infant Feeding—Continued 
progress in technic of artificial feeding, 865 
underfeeding of infants and children, 1343 
Infant Mortality; causes of death during first 
year of life as determined by necropsy in 
517 cases, 451 
causes of inequalities in rates of various 
countries, 1156 
disappearance of summer peak, 690 
fetal and neonatal mortality. 650 
fight against, in rural communities, 1155 
health conditions in New York State, 
November, 1932, 1281 
Infantilism, hepatic and glycogen disease, 434 
hypophyseal; treatment with anterior hypo- 
physeal extract, preliminary study, *719 
Intestinal: See Celiac Disease 
Renal: See Dwarfism, renal 
syphilitic, 209 
Infants, amino-acids in urine of artificially fed 
infants, 865 
hygiene of nursing infant, 1154 
New-Born: See New-Born Infants 
Premature: See Premature Infants 
skin turgor of sucklings, 1377 
Infections, réle of minerals and vitamins in 
growth and resistance to infection, 197 
Infectious Diseases: See Communicable Diseases 
Influenza, purulent pericarditis with tracheal 
stenosis associated with influenza, 675 
treatment of grip with unusually large doses 
of amidopyrine, 656 
Instrument, drill for lateral ventricular punc- 
ture, *349 
Insulin in treatment of malnutrition, 409 
modification of dextrose by insulin in the 
living animal, 192 
studies of serum electrolytes; concentration 
of electrolytes and non-electrolytes in serum 
following insulin administration in diabetic 
patients, 640 
use as stimulus to growth with reference to 
premature infants, 464 
Intelligence, concept of intelligence as fixed or 
unmodifiable feature of personality, 470 
relation to social position, 1156 
Intestine, diverticula (Meckel’s diverticulum), 
687, 
diverticula ; 
ticulum, 
parasitic infections in New Orleans based on 
cross section of charity and welfare clinic 
uaa with reference to children’s clinfcs, 
67 


peptic ulcer in Meckel’s diver- 


parasitism; diagnosis and treatment, 887 
sementy of large bowel to foreign protein, 
1 


polyposis, 217 
polyps revealed by roentgen examination, 675 
stasis, 1132 
tumor, unusual, 710 
Intoxication, Intestinal: See Toxemia 
Intussusception, acute, 687 
diagnosis, 673 
whooping cough complicated with intussuscep- 
tion, 1352 
Iob, V.: Mineral growth of human fetus, *302 
Iodine, microdetermination in blood, body fluids 
and organic materials, 1120 
Iris, Claude-Bernard-Horner syndrome in chil- 
dren; 3 cases of sympathetic ocular paraly- 
sis from different causes; heterochromia of 
iris associated with 1 case, 444 
Irish, H. E.: Paregoric dosage for infants, 915 
Iron, copper and non-hemoglobinous iron con- 
tents of blood serum in disease, 427 
metabolism in anemia of premature infants, 
868 


Isolation tents, further experiences with, 1157 
Jacobi, M.: Studies in amyloidosis, 1164 


Jaffé, R. H.: Chondrodystrophy and _ osteo- 
genesis imperfecta, 914 
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Jampolis, M.: Vegetable concentrate combined 
with irradiated yeast, 706 
Jaundice, icterus gravis neonatorum, 
blastosis in, 649 
icterus gravis neonatorum, osseous dystrophy 
following, 650 
icterus neonatorum, 203, 649 
in new-born, simultaneous studies of bili- 
rubin in blood, erythrocytes and hemoglobin 
in icterus neonatorum, 1350 
infectious, outbreak of, 893 
pneumonia associated with jaundice, 1365 
spirochetal; dog as source of infection with 
Weil's disease, 880 
Jaw, osteomyelitis of upper jaw, 240 
Johnson, B.: Acute enteritis, *596 
Acute enteritis; bacteriologic studies, *388 
Johnson, E. T.: Coarctation of aorta—ulcerative 
aortitis—perforation of aorta and acute 
pericarditis, *91 
Joints, amyoplasia congenita 
genital articular rigidity: 
multiplex congenita), 411 


erythro- 


(multiple con- 
arthrogryposis 


Kaiser, A. D.: Blood lipids in children with 
scarlet fever and rheumatic disease, *9 
Kanner, L.: Psychobiologic approach to diffi- 

culties in children’s personalities, 1158 
Karelitz, S.: Prophylaxis of measles, 1162 
Kato, K.: Thesaurismosis glycogenica 

Gierke), 704 

Keller, H. M.: Acute enteritis, *596 
Acute enteritis; bacteriologic studies, *388 
Kelly, G. F.: Remission in tuberculous menin- 

gitis, *591 
Keratoconjunctivitis, desirability of roentgeno- 

grams of chest in children suffering from 

phlyctenular keratoconjunctivitis, 1375 
Keratosis, hyperkeratosis palmaris et plantaris 

= de meleda) in same family, 28 cases, 


(von 


Kereszturi, C.: Does change in Schick reaction 
usually follow removal of tonsils and 
adenoids, *565 

Ketosis: See Acidosis 

Kidney, calculi in children, 218 

changes in rabbit resulting from intravenous 
injection of hypertonic solution of sucrose, 
858 


disease ; lipoid nephrosis in children, report of 
3 cases, 432 


disease, lipoid nephrosis in infant of 11 
months, 433 
disease ; what is nephrosis?, 1359 
function; excretion of colored material after 
administration of cinchophen, 453 
function tests in pediatrics, 219 
Kilduffe, R. A.: Agranulocytic syndrome in in- 
fant 23 months old with autopsy, *1065 
Kirshbaum, J. D.: Congenital absence of gall- 
bladder and extrahepatic bile ducts, *1080 
Knee, “neuropathic” arthritis of knee in girl 
operated on for spina bifida, 229 
Knock-Knee: See Legs, deformities 
Knott, E.: Relation of ingestion of 
calcium metabolism, *499 
Koehne, M.: Effect of varying sugar intake on 
nitrogen, calcium and phosphorus retention, 
8 


milk to 


Food requirement of girls from 6 to 13 years 
of age, *548 
Konzelmann, F.: Blood studies in new-born, 467 
Krafft, J. C.: Abscess of thyroid, 709 
Kramer, B.: Studies in amyloidosis, 1164 
Kretschmer, H. L.: Urinary obstruc‘ion, 693 
Kuttner, A. G.: Comparison of Schick and Dick 
test in mothers and new-born infants, *559 
Kyphosis: See Spine, curvature 


Labyrinth: See Ear, internal 
Lactation, submammary temperature as criterion 
of, 1122 


INDEX TO 


Lactic Acid: See Acid, lactic 

Lambliasis, giardiasis in young chiidren, 1131 

Laryngitis, obstructive; critical analysis of 352 
cases, *970 

Laryngotracheobronchitis, nondiphtheritic, 1133 

Larynx, stenosis and “‘stenosis weather,” 1368 

Lawrence-Biedel disease, 1367 

wee: D.: Blindness in whooping cough, 
131 


Lead poisoning, changes of bones in lead poison- 
ing and in so-called meningitis, 896 
poisoning; incidence of punctate basophilia, 
893 


Learning, studies of cerebral function in learn- 
ing; effects of dilatation of ventricles upon 
maze-learning, 1142 

Legs, deformities; hereditary knock-knee with 
recurrent dislocation of patefla and aplasia 
of nails on fingers and toes, 412 

Lens, Crystalline ; familial appearance of ectopia 
lentis, 904 

Leopold, J. S.: Blood proteins; distribution of 
total nitrogen in whole blood, red blood 
cells and serum proteins from same speci- 


men, *1256 
Leptomeningitis: See Meningitis 
Leptotrichosis conjunctivae (Parinaud’s  con- 


junctivitis), 1373 

Lester, V.: Four years’ experience with exam- 
ination of material obtained by gastric 
lavage; demonstration of tubercle bacilli, 
*322 

Leukemia, atypical chronic myeloid leukemia 
with cutaneous manifestations of apparently 
inflammatory character, 1368 

Leukocytes, blood cells in healthy young infants ; 
leukocytic picture during first 3 months 
with reference to hourly and daily varia- 
tions, *993 

causes of absence of, or, relatively slight 

leukocytosis in acute appendicitis, 449 

Leukopenia, three cases, 699 

Levin, N.: Pediatric studies of pulmonary sup- 

puration and foreign bodies, 465 


Levine, G.: Blindness in whooping cough, *1310 

Levine, S. Z.: Water requirements in infants, 
933 

Levinson, A.: Value and limitation of en- 


cephalography, 704 
Levulose, isolated spontaneous levulosuria in 
young child, 221 
Lewis, J. M.: Dental caries; rickets in relation 
to caries in deciduous and in permanent 
teeth, *477 
Lincoln, E. M.: Hematogenous dissemination in 
tuberculosis, 1383 
Lipodystrophia progressiva, 217, 669 
Lipoid chemistry of xanthogranulomatosis, 1139 
Histiocytosis: See Niemann’s Disease 
Lips, dimensions and growth of palate in infants 
with gross maldevelopments of upper lip 
and palate, *1265 
Harelip: See Harelip 
Liver, abscess, 2 cases, 893 
acute atrophy of, 670 
angioma, congenital, cavernous, 1348 
carcinoma, primary, 426, 428 
cirrhosis, familial, with hypoglycemia, 224 
depot of chloride, 198 
echinococcus cysts of liver; 
clinic at Géttingen, 1138 
enlargement, 921 
enlargement ; disturbance in glycogen metabo- 
lism with hepatomegaly (von Gierke’s dis- 
ease), *808 
enlargement ; familial hepatomegaly of uncer- 
tain pathology, 1362 
enlargement; hepatomegaly and gastro-intes- 
tinal bleeding, 1140 
enlargement; réle of glycogen in origin of 
hypertrophy of organs, 199 
function, tests with galactose solutions injected 
intravenously, 1140 


34 cases from 
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Liver—Continued 
glycogen and fat content in intoxication of 
infants, 867 
phosphatide degeneration of cells of brain, 
er and spleen in Niemann-Pick disease, 
1141 
sarcoma, primary, in 7 month infant, 1133 
Livetin, immunologic behavior of second protein 
(livetin) of hen’s egg yolk, 404 
Lobstein’s Disease: See Bones, fragility 
Lottrup, M. C.: Treatment of anemia with 
ferric and ferrous compounds, reduced iron 
and cupric sulphate, *1 
Lues: See Syphilis 
Lungs, abnormalities; two cases of accessory 
lobe of azygos vein, 1135 
abnormalities; lobus venae azygos in child- 
hood, 672 
eee of lung and pleura in infant, 


bronchial tree in decomposing lung of new- 
born, 1350 

chronic nontuberculous infection of; 891 

collapse; acute massive atelectasis complicat- 
ing pneumonia in infant 5 weeks old, *1070 

collapse; association of pulmonary changes 
with rheumatic pericarditis, 431 

collapse ; atelectasis and bronchiectasis; study 
of 50 cases presenting triangular shadow at 
base of lung, *1011 

collapse, massive, in new-born infants, 203 

collapse; pathogenesis of atelectasis of new- 
born, 190 

cystic disease, congenital, 1347 

cysts, congenital, 1125 

edema in new-born infant, 651 


infections by Friedlander bacillus (Bacillus 
mucosus capsulatus), 887 
suppuration and foreign bodies, pediatric 


studies, 465 
Lupus erythematosus, acute disseminated, with 
staphylococcal pyemia in child, 1375 
Lymph Nodes, roentgen-ray treatment of inflam- 
matory conditions, 1381 
tuberculosis of cervical lymph glands subse- 
quent to vaccination by Calmette method, 


Lymphangiectasis with chylorrhea, 912 
Lymphatic vessels of great omentum, 1118 
Lymphatism: See also Thymus, hypertrophy 
so-called “‘thymic death’; pathologic process 
in 34 cases, *41 
thymic deaths, 430 
Lymphogranuloma, malignant lymphogranulo- 
matosis complicating 3 cases of tuberculosis, 


report of case of lymphogranulomatosis, 220 
Lymphosarcoma: See under Sarcoma 


McCordock, H. A.: Intranuclear inclusions; in- 
cidence and possible significance in whoop- 
ing cough and in variety of other condi- 
tions, *771 

McEnery, E. T.: Congenital deformities, 695 

Pulmonary actinomycosis, 695 

McGraw, M. B.: Effect of training during in- 
fancy on development of behavior (study of 
twins), 932 

McIntosh, R.: Some clinical aspects of chronic 
hemorrhagic pachymeningitis, 930 

MacLean, A. B.: Serum bases of infants with 
acute intestinal intoxication, 1163 

Magnesium, calcium and phosphorus metabolism 
in rickets produced by diet high in mag- 
nesium, 197 

influence of magnesium salts on growths of 
rats given constant diet of carotene, 866 
Malaria and transfusions of blood, 205 
clinical features, 206 
influence of race in malarial splenomegaly in 
Panama, 415 

prophylaxis and therapy with plasmochin and 
quinine salts, 414 

tertian, 248 


211 
Al 
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Malaria—Continued 
— as cause of purpura haemorrhagica, 


therapeutic ; course of inoculation malaria in 
childhood, 654 
willow bark in treatment of, 1126 
Malformation: See Abnormalities and Deformi- 
ties ; and under names of organs and regions 


Malnutrition: See Nutrition 
Malta Fever: See Undulant Fever 
Mandible: See Jaw 


Marasmus: See under Nutrition 
Marples, E.: Relief of oliguria in dehydration 
by intravenous injections of dextrose, *331 
Mastoiditis; roentgenotherapy of inflammatory 
conditions, 1381 
tuberculous, treatment, 681 
Maternity; maternal, fetal and neonatal mor- 
tality among 1,815 hospitalized American 
Indians, 452 
Maxilla: See Jaw 
Measles and diabetes, clinical history, 206 
appendicitis as complication, 204 
coincident infection with measles and typhoid 
fever, 876 
convalescent serum for prevention and attenu- 
ation, 1351, 1355 
glycemia in scarlet fever, measles and chicken- 
pox, 418 
hemiplegia and aphasia following, 418 
in new-born infants (maternal infection), 


1352 
prophylaxis of, 1162 
recurrent, following attenuated % attack ; 


lengthening of incubation period, 879 
treatment with suprarenal, 204 
Meckel’s Diverticulum: See Intestines, 
ticula 
Meconium, bacterial flora of first specimens of 
meconium passed by 50 new-born infants, 
*1279 
Mediastinum, dermoid of, and spina bifida, 413 
Megacolon: See Colon, dilatation 
Megalocornea: See under Cornea 
Meige’s Disease: See Edema, hereditary 
Memory, biographical records of memory in pre- 
school children, 225 
Méniére’s Disease: See Vertigo, aural 
Meninges, meningeal form of epidemic polio- 
myelitis, 901 
Meningitis: See also Meningococci; Meningo- 
Encephalitis ; Pachymeningitis 
cerebrospinal, 656 
changes of bones in lead poisoning and in 
so-called meningitis, 896 
meningococcic, 898 
meningococcic, and epidemic meningo-enceph- 
alopathy ; reports of 122 aaditional cases in 
Indianapolis epidemic and of 68 cases of 
epidemic meningo-encephalopathy, 896 
meningococcic fulminating, with recovery, 900 
meningococcic, pneumorachioclysis and cer- 
vicolumbar irrigation in treatment of, 897 
osteomyelitis of skull and leptomeningitis with 
recovery, 911 
pneumococcic, in newly born; case in 2 day 
old infant, *378 
prophylaxis of pneumococcus and _ strepto- 
coccus meningitis; vaccine prophylaxis, 225 
significance of changes in vessels in subacute 
purulent meningitis, 1151 
streptococcic, with intracarotid treatment and 
recovery, 437 
streptococcic, with recovery, 677 
syndrome of vomiting with acetonemia in 
meningococcic and tuberculous meningitis, 
440 


syphilitic, 1392 

treated with irradiated blood, 1389 
tuberculous, 882 

tuberculous, calcified solitary tubercle in brain 
in, 
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Meningitis—Continued 
tuberculous, pathogenesis of, 881 
tuberculous, remission in, *591 
Meningocele of upper thoracic: region in new- 
born infant successfully treated by opera- 
tion, 228 
Meningococci, present position of serology in 
relation to pathogenic cocci, 858 
Shwartzman phenomenon; factors complicat- 
ing its use in testing of antimeningococcic 
serum, 1354 
Meningo-encephalitis, syphilitic, in infancy, 666 
Meningo-encephalopathy and meningococcic men- 
ingitis, 896 
Menstruation, concentration of lower fatty acids 
in human milk secreted under normal con- 
ditions and during menstrual period, 1122 
experimental study of toxicity of milk secreted 
during menstrual period, 643 
Mental Defectives: See Feeblemindedness 
Mental Diseases; age, a factor in increase of 
mental disorders, 227 
blood cholesterol studies in mental diseases; 
schizophrenia, 1369 
delayed mental disorders following cranial 
traumatism and their psycho-pathological 
interpretation, 1145 
mental deterioration and deficiency: its con- 
sideration from standpoint of certain cere- 
bral vascular volume relationships, 1143 
Mental Hygiene; adult adjustments and non- 
adjustments in relation to effects on chil- 
dren, 226 
mental health; pediatric responsibility, 227 
Mental Test, sociability of abnormal children 
and social child psychology; sociability as 
mental test of child groups, 1370 
Merritt, K. K.: Blood during first year of life; 
anemia of prematurity, *261 
Metabolism, basal, and growth; basal metabo- 
lism of preschool children, *963 
basal, in children with splenomegaly, 933 
basal metabolic rates of vegetarians, 406 
basal; metabolic studies on infants; excretion 
of creatinine and basal metabolism, 864 
basal, of children in resorts on East Sea and 
North Sea, 410 
experiments in older children with vegetable 
diet, 866 
respiratory equivalent, 404 
Meyer, J.: Situs inversus in dwarf, 457 
Migraine, — group of disorders in child- 
Milk, acute poliomyelitis: studies of strepto- 
coccic isolated from throats and raw milk 
in relation to one epidemic, 1146 
agglutinins in mother’s blood, baby’s blood, 
mother’s milk and placental blood, *521 
alleged correlation between rate of growth of 
suckling and composition of milk of species, 


1345 
= acid milk in infant feeding, powdered, 


concentration of lower fatty acids in human 
milk secreted under normal conditions and 
during menstrual period, 1122 

effect of aging on potency of spray-dried 
antiscorbutic material, 1345 

evaporated milk in infant feeding, 1122 

evaporated, powdered and condensed milks, 
recent clinical experiences with 3,800 in- 
fants, 1120 

experimental study of toxicity of 
secreted during menstrual period. 643 

human; antirachitic potency of milk of human 
mothers fed previously on vitamin D milk 
of cow, 407 

human; preservation of human milk; prelim- 
inary note on freezing process, 1344 

human, reaction of, 1346 

hypersensitiveness to own breast milk, 1121 

lactic acid milk (whole) in feeding of young 

infants, 410 


miik 


a 
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Milk—Continued 
method for securing clear serums from milk 
of cows and goats for agglutination tests 
with reference to undulant fever, 857 
= nutritive value and efficiency of, 
new low for milkborne epidemics, 1381 
pasteurization as technical problem, 408 
pasteurization, effect on utilization of its 
calcium for growth in rat, 1120 
powdered, in feeding of infants, 642 
proprietary milk preparations, 1343 
relation of ingestion of milk to calcium me- 
tabolism, *499 
so-called breast milk intoxication, *1286 
soy bean (vegetable) milk in dietetic 
ment of infantile eczema, 1153 
vegetable milk in infant feeding, 1121 
vitamin C content, 867 
vitamin D milk, 1393 
Miller, E. M.: Severe purpura with gangrene 
of lower extremity following scarlet fever: 
recovery after amputation, *374 
Miller, L. F.: Transverse bands in bones of 
tuberculous child, *354 
Milroy’s Disease: See Edema, hereditary 
Mineral and water metabolism in premature 
infants, 872 
effects of salt baths on protein and mineral 
metabolism, 198 
growth of human fetus, *302 
role of minerals and vitamins in growth and 
resistance to infection, 197 
Minot, A. S.: Incidental hyperguanidinemia as 
cause of clinical tetany, *958 
Molds: See Fungi 
Molecules, spreading in monomolecular film; 
method for studying biologic problems, *945 
Monfort, J. A.: Chorea treated with phenyl- 
ethyl-hydantoin and typhoid vaccine; com- 
parative study, *1269 
Mongolism: See Idiocy, mongolian 
Monsters, diagnosis of anencephalia, 649 
double; vase of parietofrontal craniopagus, 
871 


treat- 


newly discovered symptom for diagnosis of 
anencephalus, 648 
Moore, C. U.: Posture; standard for anterior 
posture, *488 
Morbidity Statistics: See also Vital Statistics 
causes of illness in 9,000 families based on 
nation-wide periodic canvasses, 1928-1931, 
245 


examination of morbidity in children’s clinic 
of Diisseldorf, 453 
Morgan, G. V.: Acute massive atelectasis com- 
plicating pneumonia in infant 5 weeks old, 
Morphine, studies of morphine, codeine and 
their derivatives, 244 
Morrell, E.: Food requirement of girls from 
6 to 13 years of age, *548 
Mortality Statistics: See Infant Mortality; 
Vital Statistics 
Mouth, tumors; Riga-Fede disease, 435 
Mulier, H.: Treatment of obesity in group of 
children, *25 
Mumps: See Parotitis 
Muscles, abnormalities; amyoplasia congenita 
(multiple congenital articular rigidity; 
arthrogryposis multiplex congenita), 411 
congenital muscular defects, 872 
Myelitis: See also Encephalomyelitis 
transverse, with recovery, 702 
Myeloma, multiple, in child, *821 
Myelosis, Aleukemic: See Leukemia, myeloid 
Myocarditis, significance of electrocardiograph 
in early diagnosis of diphtheritic myo- 
carditis, 654 
Myotonia congenita (Thomsen’s disease), 914 
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Nails, hereditary knock-knees with recurrent 
dislocation of patella and aplasia of nails 
on fingers and toes, 412 
Nakagawa, I.: Growth and basal metabolism; 
basal metabolism of preschool children, *963 
Napkin rash, 685 
Narcolepsy: See Sleep, disturbances 
Narr, F. C.: Coarctation of aorta—ulcerative 
aortitis—perforation of aorta and acute 
pericarditis, *91 
Neck, teratoma of, case of, 1349 
Necrosis, multiple manifestations of subchon- 
dral necrosis (osteochondropathia juvenilis, 
osteochondritis and epiphysitis), 213 
Nemir, R. L.: Serum treatment of lobar pneu- 
monia, 1385 
Nephritis: See also under Kidney 
classification of Bright’s disease, 893 
chronic, treatment with diet high in protein 
and in vitamins, 696 
serum protein deficiency without reversal of 
albumin: globulin ratio, 1161 
treatment of subacute hemorrhagic nephritis 
with streptococcus vaccines, 1359 
with syphilis, 699 
Nephrosis: See Kidney disease; Nephritis 
Nerves, optic; choking of optic disks in diseases 
other than brain tumor, 232 
Nervous System, changes in composition of 


blood and in tone of vegetative nervous sys- 
tem of cows during pregnancy and par- 
turition, 192 
periodic group of disorders in childhood, 1133 
Syphilis: 
vegetative, 
1144 


See Syphilis 
in children with heart disease, 


vegetative, pharmacodynamic study of, 679 
vegetative, tests of, biophysical constants of 
constitution, 442 
Neuralgia, persistent traumatic supra-orbital 
neuralgia cured by ionization with nitrate 
of aconitine, 901 
Neuritis, multiple; polyneuritis as sequel to 
paratyphoid fever, 207 
retrobulbar, of nasal origin, 681 
— congenital, teratoid, of brain, 
Neurofibromatosis, von Recklinghausen’s dis- 
ease, 1152 
von Recklinghausen’s disease: report of case 
pigmentation and bone changes, 
5 
— and psychoneuroses ; neuropathic child,- 


Neurosyphilis: See under Syphilis 
Nevi, vascular; should they be treated? 684 
New-Born Infants: See also under names of 
diseases, i.e., Anemia; Jaundice; Lung, 
collapse; Meningitis; etc. 
New-Born Infants, 649 
abdominal catastrophes of, 465 
amount of motility of 73 new-born infants, 437 
bacterial flora of first specimens of meconium 
passed by 50 new-born infants, *1279 
blood in cerebrospinal fluid of; its relation 
to prognosis, 252 
blood studies in, 467 
Claude Bernard-Horner syndrome and _in- 
fantile cerebral hemiplegia of obstetric 
origin, 1150 
distribution of amount of motility in young 
infants between 2 nursing periods, 438 
identification in hospital, 651 
plantar reflex in, 919 
significance of tremors in, 917 
teaching of respiratory and allied conditions 
which cause cyanosis in, 873 
vaccination with attenuated lymph in, 654 
weight curves of babies of older women, 245 
weight curves of infants of tuberculous 
mothers, 212 
Nickman, E. H.: Agranulocytic syndrome in 
infant 23 months old with autopsy, *1065 


INDEX TO 


Niemann’s Disease, lipoid histiocytosis, 1358 
lipoid histiocytosis: Niemann-Pick’s disease 
with leukemoid blood reaction, 1131 
pathologic changes in ear in Niemann-Pick’s 
disease, 425 
phosphatide content of brain in Niemann- 
Pick’s disease, 1139 
phosphatide degeneration of cells of brain, 
liver and spleen in Niemann-Pick’s dis- 
ease, 1141 
Nitrogen, diuresis produced by injection of 
dextrose ; its effect on nitrogen balance and 
2, nee of fixed acids and bases, 
ole 
effect of varying sugar intake on nitrogen, 
calcium and phosphorus retention, *988 
Nose, congenital maldevelopment of, 871 
eye, ear, and throat pathology, 447 
large postnasal polyp, 445 
Sinuses: See Sinuses 
Nursing, new legal order concerning education 
in care of infants and small children, 910 
Nutrition: See also Food; Infant Feeding; 
Vitamins 
biophysiological appetizers in, 407 
fat-soluble vitamins; significance in 
tion, 863 
for superior growth, 405 
insulin in treatment of malnutrition, 409 
review of certain clinical aspects of, 406 
selection of malnourised school children, *789 
skin turgor in nutritional disturbances, 1377 


nutri- 


Obesity, juvenile, 405 
significance of studies of ketosis and of nitro- 
gen and water balance to obesity diets, 195 
treatment, *25 
OBITUARIES: 
Hess, Alfred Fabian, 635, 1160 
Pospischill, Dyonis, 189 
Schlossmann, A., 1155 
Suzuki, Tadashi, 403 
Obstetric Injury: See under New-Born Infants 
Obstipation: See Constipation 
O’Hern, M. C.: Transverse myelitis with re- 
covery, 702 
Oliguria: See Urine, suppression 
Ollier’s Disease: See Achondroplasia 
a lymphatic vessels of great omentum, 


Optic Disks: See Nerves, optic 
Orbit, angioma, voluminous, 233 
lymphosarcoma occurring shortly after enuc- 
leation for metastatic ophthalmia, 444 
persistent traumatic supra-orbital neuralgia 
— by ionization with nitrate of aconitine, 


901 
Orthopedics and pediatrics, 692 
Os calcis, primary tumors of, 1130 
Osteitis, benign condensing, 895 
deformans of Paget, 223 
fibrosa, generalized, with hyperparathyroidism, 
diagnosis and treatment, 892 
fibrosa, Recklinghausen’s disease, 895 
Osteochondritis deformans juvenilis dorsi, clin- 
ical picture of Scheuermann’s disease, 672 
multiple manifestations of subchondral necro- 
sis (osteochondropathia juvenilis, osteo- 
chondritis and epiphysitis), 213 
Osteodystrophia Fibrosa: See Osteitis fibrosa 
Osteogenesis: See Bones, growth 
Imperfecta: See Bones, fragility 
Osteomyelitis, extensive osteomyelitis of skull 
and leptomeningitis with recovery, 911 
of upper jaw in 3 infants, 240 
peculiarities in early childhood, 241 
Osteoperiostitis of humerus in child with in- 
— paralysis of left upper extremity, 
Osteopsathyrosis: See Bones, fragility 
Otitis Media, acute, in infancy, 234 
and toxicosis in nurslings, 198 
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Otitis Media—Continued 
in southern white clinic child; study of 500 
cases with reference to diarrhea and otitis 
media, 408 
in sucklings, 447 
purulent, diagnostic significance of 
picture in complications of, 905 
O'Toole, E.: Bacterial flora of first specimens 
of meconium passed by 50 new-born in- 
fants, *1279 
Oxygen, unit for premature and very young in- 
fants, 916 
Oxyuris, treatment of, 1136 
Oysters, value in anemia, 424 


blood 


Pachymeningitis, some clinical aspects of 
chronic hemorrhagic pachymeningitis, 930 
Palate, cleft, 695 
cleft, procedures, 
tions, 907 
cleft, with hypertelorism, 112% 
dimensions and growth of palate in infants 
with gross maldevelopment of upper lip and 
palate, *1265 
Pancreas, duodenal diverticula and 
pancreatic disturbance, 221 
lipomatosis of, 223 
total agenesia of exocrine portion of, 673 
Paralysis: See also Hemiplegia 
diphtheritic, treatment, 418 
facial, due to toxic inflammation of geniculate 
ganglion, 1148 
facial nerve; congenital malformation of 
auricle associated with paralysis of facial 
nerve, 411 
Infantile: See Poliomyelitis 


experiences and observa- 


chronic 


pseudo-hypertrophic muscular paralysis with 
asymmetrical atrophy, 1149 
Parasite, morphology of parasite in nerve tissue 
of subjects having postvaccinal encephalitis, 
877 


Parathormone, effect of, on eosinophils in diph- 
theria, 653 
Parathyroid bodies, congenital absence of, 223 
diagnosis and treatment of generalized osteitis 
fibrosa with hyperparathyroidism, 892 
effect of irradiated ergosterol on dysfunction, 
193 
extract and vitamin D; 
and growth, 643 
extract; effect of parathyroid extract-Collip 
on eosinophil count of normal and exuda- 
tive infants, 671 
Paratyphoid fever, 
207 


influence on bones 


polyneuritis as sequel to, 
Paregoric dosage for infants, 915 
Park, E. A.: Value to pediatric 
intramural psychiatric clinic, 1158 
Park, W. H.: Consideration of new preparation 
of diphtheria toxoid, 929 
Does change in Schick reaction usually follow 
removal of tonsils and adenoids, *565 
Parmelee, A. H.: Renal infantilism, 920 
Parotitis and appendicitis, 1355 
Patella, hereditary knock-knees with recurrent 
dislocation of patella and aplasia of nails 
of fingers and toes, 412 
Peanut, distribution of vitamin B complex and 
its components in, 862 
Pediatrics, composition of private 
practice; method for keeping 
clinical records, *1051 
directory of pediatric societies, 256, 
940, 1174, 1396 
study of, in University of Tartu, 1156 
value to pediatric clinic of intramural 
psychiatric clinic, 1158 
what is it?, 1382 
Pediatrics in Art: Abdominal binders, *1116 
Achondroplasia, *855 
Circumcision, *402 
Gabriel Metsu’s sick child, *632 


clinie of 


pediatric 
adequate 
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Pediatrics in Art—Continued 
Infant’s chair, *1339 
Quadruplets, *187 

Pellagra in child 2 years old, 1344 

Penis, diphtheria of glans penis, 

pharynx in 3 children in 1 family, 

Peptic ulcer in Meckel’s diverticulum, 908 

Pericarditis, acute, suppurative, low peri- 

ecardiotomy for, 1379 

brief review of essential pathology, 1361 

coarctation of aorta—ulcerative aortitis— 
ee of aorta and acute pericarditis, 

medical aspects, 1361 

purulent, with recovery, 3 cases, 699 

purulent, with tracheal stenosis associated 
with influenza, 675 

rheumatic, association of pulmonary changes 
with, 431 

surgical aspects, 238 

with effusion, surgical therapeusis of, 242 

Periosteum, periosteal dysplasia, 1363 

Peritonitis, cholesterol peritonitis, 1367 
pneumococcic, 674 
Se bacteriology and therapy of, 

1 
primary, complicating scarlet fever, 1126 
tuberculous, in infancy, 421 
and catatonic dementia praecox, 


scalp and 
1357 


concept of intelligence as fixed or unmodifia- 
ble feature of personality, 470 
emergence of concept of personality in study 
of culture, 468 
family as mediating factor in adjustment of 
child, 469 
some characteristics of sociologic approach to 
personality, 469 
standpoint and methods of sociology in study 
of personality and social growth, 468 
Pertussis: See Whooping Cough 
Petechiae following attacks of vomiting, 1134 
Petroleum and benzine poisoning, 691 
Petrous Bone: See Temporal Bone 
Peyton, W. T.: Dimensions and growth of palate 
in infants with gross maldevelopment of 
upper lid and palate, *1265 
Pharynx, diphtheria of glans penis, scalp and 
pharynx in 3 children of 1 family, 1357 
Phenobarbital reaction, 453 
Phenyl-mercuric compounds; their action on 
animals and their preservative values, 857 
Phosphates, variations of dextrose and of 
soluble phosphates in blood during diges- 
tion, 197 
Phosphorus and calcium metabolism in rickets 
produced by diet high in magnesium, 197 
and calcium studies; treatment of late rickets 
— viosterol based on study of 23 cases, 
calcium and inorganic phosphorus content of 
prenatal and postpartum serum, 411 
effect of irradiated ergosterol on calcium and 
phosphorus retention, 862 
effect of varying sugar intake on nitrogen, 
ealcium and phosphorus retention, *988 
effects of reflected ultraviolet rays on 
rachitic and spasmophilic children; re- 
action of calcium and phosphorus of blood; 
effects on growth, 410 
elimination of inorganic phosphorus by normal 


child and by rachitie child following 
parenteral introduction of organic phos- 
phorus, 409 


metabolism, disturbance in, in experimental 
thallium rickets, 644 

Photophobia, some early ocular symptoms of 
over-indulgence in sugar and _ sweet 
farinaceous food, 1375 

Pick-Niemann’s Disease: 


See Niemann’s Dis- 


ease 
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Pierce, M. I.: Three cases of leukopenia, 699 
Piness, G.: Food factors in allergy of child- 
hood, 1166 
Pink Disease : 
Pituitary Body diseases ; 
physeal infantilism with anterior 
physeal extract, *719 
preadolescent aneoplastic dyspituitarism of 
Lorain type, *578 
specific dynamic response to protein of in- 
dividuals suffering from disease of hypo- 
physis, 1132 
tumors of hypophyseal region 
radiotherapy, 228 
Pituitary Preparation, hypophyseal infantilism ; 
treatment with anterior hypophyseal ex- 
tract; preliminary study, *719 
Placenta extracts, antibodies in, 857 
permeability of rat placenta to fat, 191 
Platou, E. 8.: Obstructive laryngitis; critical 
analysis of 352 cases, *970 
Pleura, actinomycosis of lung and pleura in 
infant, 212 
Pleurisy, pleural effusions; treatment, 668 
Pneumonia, acute massive atelectasis com- 
os pneumonia in infant 5 weeks old, 
‘ 
associated with jaundice, 1365 
blood pressure in pneumonic children and its 
prognostic significance, 435 
electrocardiographic studies during, *737 
in croupous pneumonia, 


See Acrodynia 
treatment of hypo- 
hypo- 


treated by 


in children, 214 
investigations on biologic immunity in in- 
flammation of lungs; factors affecting origin 
of different types of pneumonia, 671 
of childhood: pleural empyema, 671 
pathogenesis of, 1365 
serum treatment of lobar pneumonia, 1385 
treatment of lobar pneumonia, 1390 
Pneumothorax apparatus with simple manipula- 
tion, 
artificial, in tuberculosis in child, 885 
nontuberculous, spontaneous; suffocative type 
terminated by sudden death, 433 
spontaneous, in tuberculous infant, 421, 667 
Poliomyelitis: See also Encephalomyelitis 
Poliomyelitis, 249, 1354, 1356 
active immunization against, 897 
acute, 1148 
acute, anterior, serum treatment of, 439 
acute, pathology of, 439 
acute; studies of streptococci isolated from 
throats and raw milk in relation to one 
epidemic, 1146 
acute, therapy by blood transfusions from im- 
mune donors, *533 
and encephalitis in children, 901 
anterior, epidemiology of, with reference to 
Queensland epidemic, 1931 to 1932, 440 
anterior, late treatment of, 439 
anterior, signs and symptoms of acute stage 
in 1931-1932 epidemic, 439 
anterior, treatment from onset of paralysis 
till end of spontaneous recovery of power 
in muscles, 439 
attempt to transmit poliomyelitis to splen- 
ectomized guinea-pigs, 897 
diagnosis, 436 
experience with epidemic of, 902 
experimental and theoretical basis for serum 
therapy; review, *1179 
Heine-Medin disease (cerebrospinal palsy) in 
a epidemic in Slovakia during 1931, 


in state of New York in 1931, 678 

meningeal form of epidemic poliomyelitis, 901 

osteoperiostitis of humerus in child with in- 
oa paralysis of left upper extremity, 

prevention of, 1355 

prodromal symptoms, abortive forms, prophy- 
laxis and treatment, 902 


: 
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Poliomyelitis—Continued . 
reactions of patients with infantile paralysis 
to autonomic drugs, *573 
recent epidemic from physician’s point of 
view, 440 
repeated epidemics of, 441 
report of epidemic in New South Wales, 1931- 
1932, 440 
ey of simultaneous cases in 1 family, 


results of treatment in acute disease; analysis 
of reports on 4,400 patients treated with 
serum; observations on 2,660 untreated 
patients, *1216 
serum therapy in, 1356 
treatment; comparison between convalescent 
serum and nonconvalescent serum in, 898 
Polyarthritis: See under Arthritis 
Polydactylia, 201 
in 5 generations, 701 
Polyneuritis: See Neuritis, multiple 
Pomerance, M.: Heart block in 
fever, *1087 
Poncher, H. G.: Myotonia congenita (Thomsen’s 
disease), 914 
Renal glycosuria in childhood, *1323 
Postgraduate courses in pediatrics, 854 
Posture, importance of posture in health, 1382 
standard for anterior posture, *488 
Poulsen, V.: Four years’ experience with 
examination of material obtained by gastric 
lavage; demonstration of tubercle bacilli 
and significance in prognosis, therapy and 
estimation of danger of infection, *307 
Powers, G. F.: Tuberculosis; interpretation of 
roentgenograms of chests of children with 
tuberculosis; correlation of roentgenograms 
of 14 children with clinical and pathologic 
data, *104 
Pregnancy, care of breast during pregnancy 
and puerperium, 451 
changes in composition of blood and in tone 
of vegetative nervous system of cows during 
pregnancy and parturition, 192 
hygiene; report of 218 completed cases seen 
at Westchester County Prenatal Clinic in 
1931, 244 
hygiene; vitamin deficiency in  antinatal 
period ; effect on mother and child, 201 
social service in Institute of Maternity of 
Benevolent Society of Buenos Aires, 246 
Premature Infants as patients, 201 
blood during first year of life; anemia of 
prematurity, *261 
metabolism of iron in anemia of, 868 
mineral and water metabolism in, 872 
observations on, 1348 
oxygen unit for, 916 
peripheral circulation of, 648 
prophylaxis and therapy, 647 
réle of upper respiratory infections as cause 
of death in, 868 
small, 202 
use of insulin as stimulus to growth with 
reference to premature infants, 464 
ree and vitamin A of various fish meals, 
6 


rheumatic 


effect of salt baths on protein and mineral 
metabolism, 198 
immunologic behavior of second protein 
(livetin) of hen’s egg yolk, 404 
metabolism, réle of fat in, 409 
permeability of large bowel to foreign pro- 
tein, 197 
specific dynamic response to protein of in- 
dividuals suffering from disease of hypo- 
physis, 1132 
spreading in a monomolecular film; method 
for studying biologic problems, *945 
Psychiatric clinics, value to pediatric clinic of 
intramural psychiatric clinic, 1158 
Psychiatry, significance of complaint factor in 
child psychiatry, 1371 
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Psychotherapy, psychological maladjustment in 
adults due to physical deformities con- 
tracted in childhood, 1146 

Puberty: See Adolescence 

Public Health and pediatrician, 243 

national health policy; critical survey, 452 
progress as it relates to child, 1382 

Puerperium, care of breast during pregnancy 
and puerperium, 451 

Purpura haemorrhagica, familial bleeding; re- 
port of 2 cases, *1318 

hemorrhagica, splenectomy in, 214, 425 
hemorrhagica, tertian malaria as cause of, 


hemorrhagica, thrombocytopenic purpura, re- 
port of 2 cases, 705 
hemorrhagica, treatment with intramuscular 
injection of whole blood, 1133 
Henoch’s, surgical aspect of, 673 
Severe purpura with gangrene of lower 
extremity following scarlet fever; recovery 
after amputation, *374 
Pyelitis, bacteriologic study of, 891 
due to Friedlainder’s bacillus, 434 
spontaneous, in rabbit; ascending infection 
in urinary tract; its relationship to this 
disease in man, 668 
Pyemia, acute disseminated lupus erythematosus 
with staphylococcal pyemia, 1375 
metastatic cerebral abscesses in otogenous 
pyemia in child aged 9 years, 235 
Pylorus, spasm; excretion of citric acid through 
kidneys in cases of pylorospasm, 1142 
stenosis and neuropathy, 1368 
stenosis, congenital, 435 
stenosis, congenital medical treatment of, 431 
stenosis, hypertrophic, management and prog- 
nosis, 434 
Stenosis, general symptoms associated with 
surgical treatment of, 241 
stenosis in infancy, 239 
Pyopneumothorax in infants, 890 
spontaneous, nontuberculous pyopneumothorax 
in nursling, 670 
Pyrexia: See Fever 
Pyuria: See Urine, pus in 


Quadruplets; Pediatrics in Art, *187 


Rachitis: See Rickets 

Radcliffe-Brown, A. R.: Individual adaptation 
to social environment, 468 

Radiation, loss of energy from body by radia- 
tion, 

Radiotherapy: See also Roentgenotherapy; and 
under names of organs and diseases 

therapeutic radiology in relation to infancy 

and childhood, 429 

Radius, subluxation of radius (pronation dou- 
loureuse), 909 

Rauh, L.: Disturbance in glycogen metabolism 
with hepatomegaly (von Gierke’s disease), 
*808 

Raynaud’s disease in 8 year old child, 906 

Reading disability, congenital reading disability 
—strephosymbolia, 1374 

Recklinghausen’s Disease: See Neurofibromato- 
sis; Osteitis fibrosa 

Rectum, congenital rectovesical anastomosis, 
*593 


Reflex, conditioned, and habit formation, 900 
heel tap, a pathological reflex, 1146 
periosteal zygomatic reflex, 902 
plantar, in new-born, 919 
vasomotor, in new-born and nursing infants 

= by stimulation of sense of taste, 


Reichert, J. L.: Cystic hygroma, 698 
Respiration, breathing exercises, 692 
investigations on, 193 

nasal breathing, 222 

respiratory gymnastics in form of play, 453 


— 
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See Metabolism 
nondiphtheritic 
3 


Respiratory Equivalent: 
Respiratory Tract diseases, 
laryngotracheobronchitis, 113 
infections in children, 1132 
infections, influence of age factor on fre- 
quency and monthly seasonal incidence, 215 
réle of upper respiratory infections as cause 
of death in immature infants, 868 
— so-called acute aleukemic reticulitis, 
670 


Retina, tumor with multiple metastases, 233 
Rheumatic Fever, 701 
acute blood culture of tubercle bacilli in, 657 
acute, with no cardiac involvement, 1389 
age incidence and climatic variations in 
manifestations of so-called rheumatic fever 
in white children, 890 
association of pulmonary changes with rheu- 
matic pericarditis, 431 
heart block in, *1087 
precipitin reactions in blood of rheumatic 
patients following acute throat infections, 


876 
prognosis of rheumatic heart disease, 1364 
Rheumatism: See also Arthritis 
and scarlet fever, 1128 
blood lipids in scarlet fever and rheumatic 
disease, *9 
chronic rheumatic joint disease, 432 
etiology of acute rheumatism, 1356 
is chorea a manifestation of, 707 
pathologico-anatomic picture of febrile rheu- 
matism: chronic polyarthritis (infectious 
arthritis, polyarthritis lenta) and rheumatic 
stigmas, 675 
relationship between articular rheumatism and 
tuberculosis, 1139 
sedimentation test as guide in treatment of 
rheumatism and heart disease, 1364 
Rhinolalia: See under Speech 
Ribs, partial aplasia of right ribs and syndac- 
tyly of corresponding hand, 1124 
Rickets, 864 
action of certain calcium derivatives in ex- 
perimental rachitis in rat, 864 
antirachitic potency of milk of human mothers 
= previously on vitamin D milk of cow, 
antirachitic vitamin radicles of barley, 199 
arachnitis adhesiva circumscripta in patient 
with late rachitic deformity of vertebral 
column, 1150 
calcium and phosphorus metabolism in rickets 
produced by diet high in magnesium, 197 
calcium and phosphorus studies; treatment of 
late rickets with viosterol based on study 
of 23 cases, *61 
celiac, 409 
comparison of development of rachitic chil- 
dren with that of children in whom rickets 
wl prevented by ultraviolet irradiation, 
1 
disturbance in phosphorus metabolism in ex- 
perimental thallium rickets, 644 
effects of reflected ultraviolet rays on rachitic 
and spasmophilic children; reaction of cal- 
cium and phosphorus of blood; effects on 
growth, 410 
elimination of inorganic phosphorus by normal 
child and by rachitic child following paren- 
teral introduction of organic phosphorus, 


etiology, experimental study of ‘‘constitutional 
factor” in, 860 

evidence of rickets in Manchester, 1346 

familial, with obscure etiology, 641 

in relation to caries in deciduous and in per- 
manent teeth, *477 

is rickets in rat, single clinical entity?, 866 

metabolism in beginning rickets; division into 
stages according to phase of disturbance of 
mineral retention, 644 

objective method to determine in vivo calcium 
content of bones, especially in rickets, 200 
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Rickets—Continued 


prophylactic action of irradiated ergosterol, 
20 


0 
recent discoveries and their interpretations, 
642 


Renal: See Dwarfism 
treatment, 411 
Riga-Fede disease, 435 
Ringworm of scalp, treatment of, 236 
Rocky Mountain spotted fever (eastern type) in 
southern states; report of 6 cases in Ten- 
nessee, 875 
Roentgenography, interpretation of roentgeno- 
grams of chests of children with tubercu- 
losis; correlations of roentgenograms of 14 
children with clinical and pathologic data, 
*104 
Roentgenotherapy: See also under names of 
various diseases 
of some inflammatory conditions in child- 
hood, 1381 
Rosenbaum, H. A.: Syphilis with nephritis, 699 
— P.: Congenital atresia of bile ducts, 
03 


Rothholz, A.: Comparison of Schick and Dick 
test in mothers and new-born infants, *559 
Rubell, I.: Osseous bands and their possible 
relationship to tuberculosis, 458 
Transverse bands in bones of tuberculous 
child, *354 
Rubella, 1354 
Ruhrah, J.: Abdominal binders, *1116 
Achondroplasia, *855 
Circumcision, *402 
Gabriel Metsu’s sick child, *632 
Infant’s chair, *1339 
John Clarke, *184 
John Conrad Otto; note on history of hemo- 
philia, *1335 
Quadruplets, *187 
Richard Morton, M.D.; 
chylous ascites, *629 
Thomas Fuller; note on history of chicken- 
pox, *850 
Tobias Katz, *399 
William Douglass; notes on history of scarlet 
fever, *1110 


note on history of 


we. amylase content in premature infant, 
64 


Salmonella enteritidis, effect of dietary defi- 
ciency of vitamin D in relation to infection 
by, 856 
enteritidis, effect of vitamin A-free diet on 
resistance to infection by, 856 
suipestifer infection, 881 
Saltiel, T. P.: Lymphangiectasis with chylor- 
rhea, 912 
Santonin and erythema, 907 
Sapir, E.: Emergence of concept of personality 
in study of culture, 468 
Sarcoma, lymphosarcoma, 216 
lymphosarcoma of orbit occurring shortly after 
enucleation for metastatic ophthalmia, 444 
osteogenic, 238 
primary, of liver in 7 month infant, 1133 
Scalp, diphtheria of glans penis, scalp and 
pharynx in 3 children of 1 family, 1357 
ringworm, simplified treatment of, 236 
Scarlet Fever, 1358 
and rheumatism, 1128 
blanching test in recurrences of, 653 
blood lipids in scarlet fever and rheumatic 
disease, *9 
carriers, reactivation of, 665 
comparison of Schick and Dick test in mothers 
and new-born infants, *559 
diagnosis of mild smallpox and scarlet fever, 
1353 


effect of serum on appearance of complica- 
tions of, 418 
encephalitis after, 880 


, 
| 
i 
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Scarlet Fever—Continued 
epidemiological study in England and Wales 
since 1900, 1356 
glycemia in, 418 
intravenous antitoxin treatment, 1351 
=e cases of scarlet fever exanthem, 


occurrence of toxin-producing§ strains of 
hemolytic streptococci in persons exposed 
to scarlet fever, 418 

origin of scarlatina, 206 

preparation of scarlet fever streptococcus 
a and its use in active immunization, 

prevention of, 874 

primary peritonitis as complication, 1126 

purpura with. gangrene of lower extremity fol- 
lowing scarlet fever; recovery after ampu- 
tation, *374 

scarlatinal streptococci, 1357 

serum treatment of scarlatina and erysipelas, 
05 

treatment, 417 

William Douglass, notes on history of scarlet 
fever, *1110 

Scheuermann’s Disease: See Spine, diseases 
a Studies in prophylaxis of measles, 


Schick Test: See under Diphtheria 
Schilder-Heubner’s Disease: See Sclerosis 
Schizophrenia: See Dementia Praecox 
Schizosaccharomyces hominis, Benedek, 1927; 
permanent endoparasite of human beings in 
blood of umbilical cord, 1140 
Schoénlein as pediatrician, 690 
Schools, contribution of school excursions to 
education, 247 
physical measurements of adolescent school 
boys in relation to scholastic attainment 
and prowess in games and sports, 243 
Schott, C.: Pediatricians and medicosocial 
problems, 922 
Schiiller-Christian Syndrome, 251 
Christian’s syndrome, 886 
syndrome of Hand-Schiiller-Christian, 895 
Schwartz, A. B.: Relationship of home and 
— in management of sick children, 
——. F. F.: Continued spinal drainage, 
*351 


Drill for lateral ventricular puncture, *349 
Sclerema, researches on scleredema in _ pre- 
mature infants, 648 
Scleroderma and its pathogenesis, 906 
Sclerosis, diffuse, in children, 1152 
form of progressive cerebral sclerosis in in- 
fants associated with primary degeneration 
of intrafascicular glia, 1372 
Heubner-Schilder’s disease (juvenile type of 
diffuse familial cerebral sclerosis), 901 
Scoliosis: See Spine, curvature 
Scorbutus: See Scurvy 
Scurvy, antiscorbutic value of juice of bananas 
ripened in Sweden, 645 
effect of aging on potency of spray-dried anti- 
scorbutic material, 1345 
experimental, chemical and physical proper- 
ties of bone in, 644 
prescorbutic anemia, 868 
Seelye, W. B.: Syphilitic meningitis, 1392 
Self-mutilation in chronic encephalitis: avul- 
sion of both eyeballs and extraction of 
teeth, 1142 
Sella turcica, unusual appearance of, 1118 
Sensitization: See Anaphylaxis and Allergy 
Serum Sickness: See Anaphylaxis and Allergy 


Sex, effects of sexual attacks upon character of 
young girls, 231 

Shafton, A. L.: 
*1323 


Renal glycosuria in childhood, 
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Shelling, D. H.: Calcium and _ phosphorus 
studies; treatment of late rickets with 
viosterol based on study of 23 cases, *61 

Shelton, E. K.: Hypophyseal infantilism; treat- 
ment with anterior hypophyseal extract; 
preliminary study, *719 

Sherman, I.: Acute poliomyelitis; therapy by 
blood transfusions from immune donors, 
*533 

Shoulder, typical congenital 
shoulder, 872 

Shwartzman phenomenon; factors complicating 
its use in testing of antimeningococcic 
serum, 1354 

Siemsen, W. J.: 


high position «of 


Evaluation of nonorganic 


auscultatory cardiac findings and venous 
hum, *1100 

Sigmoid, abnormalities, mega-dolichosigmoid in 
infant, 413 


Silver; case of argyria, 1391 
report of case of argyria in patient aged 5% 
years, 215 
Sinuses, radiographic study of normal sinuses in 
infants and children, 445 
relation of exophthalmos to nasal sinus dis- 
ease, 904 
sinus disease in children, 447 
Sinusitis, chronic, 234 
Situs Inversus: See Viscera, transposition 
Skin, action of normal skin on bacteria, 856 
tests; comparative value of scratch and intra- 
dermal methods of skin testing in asthma 
and hay fever, 1360 
turgor of nutritional disturbances, 1377 
turgor of sucklings, 1377 
Skull: See Cranium 
Slavens, J. J.: Multiple myeloma in child, *821 
Sleep, disturbances; ephedrine in narcolepsy, 
44 


Smallpox and vaccination, 1353 
diagnosis of mild smallpox and scarlet fever, 
1353 


relation of smallpox morbidity to vaccination 
laws, 416 

Vaccination, Encephalitis Following: See 
under Encephalitis 

vaccination; enlargement of spleen in vac- 
cinia, 208 

vaccination in early infancy, 878 

vaccination; skin reactions to variola, vac- 
cinia and varicella, 205 

vaccination; vaccinia of eyelids and con- 
junctiva, 874 

vaccination with attenuated lymph in new- 


born, 654 
vaccination with consideration of patients 
failing to react, 654 
Smith, C. L.: Meningitis treated with irradiated 
blood, 1389 
Treatment of lobar pneumonia, 1390 
Smith, L. H.: Blood in spinal fluid of new- 
born; its relation to prognosis, 252 
Smith, M. G.: Intranuclear inclusions; inci- 
dence and possible significance in whooping 
cough and in variety of other conditions, 


Sociability of abnormal children and _ social 
child psychology; sociability as mental test 
of child groups, 1370 
Social service, modern conception of, 246 
Societies, American Academy of Pediatrics in 
state of Illinois, 924 
American Association on Mental 
meeting of, 854 
foreign, directory of, 256, 474, 714, 940, 1174, 
1396 
international, directory of, 256, 474, 714, 940, 
1174, 1396 
a ee of, 258, 476, 716, 942, 1176, 
1 


Deficiency, 


national, directory of, 256, 474, 714, 940, 
1174, 1396 


a 
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Societies—Continued 
pediatric, directory of, 256, 474, 714, 940, 
1174, 1396 
sectional, directory of, 257, 475, 715, 941, 


1175, 1397 
state, directory of, 257, 475, 715, 941, 1175, 
1397 


Society TRANSACTIONS: 

American Academy of Pediatrics and Central 
States Pediatric Society, 693, 911 

Chicago Pediatric Society, 454, 922, 1166 

National Research Council, Division of Anthro- 
pology and Psychology, Committee on Child 
Development, 468 

New York Academy of Medicine, Section of 
Pediatrics, 1158, 1383 

North Pacific Pediatric Society, 248, 1389 

Philadelphia Pediatric Society, 464 

Philadelphia Pediatric Society, New England 
Pediatric Society and New York Academy 
of Medicine, Section of Pediatrics, 929 


Sodium chloride, depot of chloride, 198 
dehydrocholate in arsphenamine poisoning, 
preliminary report, 1380 
taurocholate, minimal lethal dose given intra- 
pleurally, 1119 
Soy Bean feedings in pyuria, 223 
(vegetable) milk in dietetic treatment of in- 
fantile eczema, 1153 
Spasmophilia, effects of reflected ultraviolet 
rays on rachitic and spasmophilic children : 
reaction of calcium and phosphorus of 
blood, 410 
Spectrum, apparatus for rapid study of ultra- 
violet absorption spectra, 1119 
Speech, further studies of rhinolalia aperta, 681 
investigation of development of speech in deaf 
and dumb, 449 
Spickard, V. W.: Vitamin D milk, 1393 
Spina bifida and mediastinal dermoid, 413 
“neuropathic” arthritis of knee in girl oper- 
ated on for, 229 
continued spinal drainage, 


Spine, arachnitis adhesiva circumscripta_ in 
patient with late rachitic deformity of ver- 
tebral column, 1150 

congenital abnormality of spine, 1348 

congenital vertebral deformity with absence 
of neck, 871 

curvature, surgical treatment of, 909 

curvature with achondroplasia, 1123 

diseases; clinical picture of Scheuermann’s 
disease; osteochondritis deformans juvenilis 
dorsi, 672 

epidural suppuration, 2 cases, 679 

roentgenography; difficult vertebral roentgen- 
ographic diagnosis, 689 

—, disease beginning in cervical spine, 

6 

Spirochaeta pallida in “dry smears,”’ 210 

Spleen, phosphatide degeneration of cells of 
brain, liver and spleen in Niemann-Pick 
disease, 1141 

Splenectomy, attempt to transmit poliomyelitis 
to splenectomized guinea-pigs, 897 

in purpura haemorrhagica, 214, 425 
Splenomegaly: See also Anemia, splenic; Nie- 
mann’s Disease 
basal metabolism in, 933 
enlargement of spleen in vaccinia, 208 
malarial, influence of race on, in Panama, 
415 

Spohn, A. H.: Staphylococcus toxoid, 1393 

Spreading in monomolecular films; method for 
studying biologic problems, *945 

Squint: See Strabismus 

Staphylococci, diffuse septic cellulitis of erysipe- 
loid form due to staphylococcus, 1128 

relation of gastro-intestinal poison to other 
toxic substances produced by, 857 
toxoid, 1393 


Starch, digestion in infants, 1122 
Status Marmoratus: See Brain, pathology 
Sterility, does acute appendicitis in girls or 
young women result in sterility? 242 
Stillbirths: See also Infant Mortality 
in Wisconsin for 1930, 869 
Still’s Disease: See Arthritis deformans 
Stoddard, G. D.: Family as mediating factor in 
adjustment of child, 469 
Stomach, acidity, effect of muscular work and 
competition on, 861 
body build and its relation to gastric posi- 
tion, form, secretion and motility and to gas- 
tro-intestinal emptying rate, 858 
cardiospasm in new-born, 650 
lactic acid in gastric contents, 
and origin of, 1134 
lavage, 4 years’ experience with examination 
of material obtained by; demonstration of 
tubercle bacilli, *322 
lavage, 4 years’ experience with examination 
of material obtained by; demonstration of 
tubercle bacilli and its significance in 
prognosis, therapy and estimation of danger 
of infection, *307 
tubercle bacilli in, 886 
tubercle bacilli in gastric contents, method of 
searching for, 211 
Stools: See Feces 
Strabismus: a plea, 1374 
etiology and treatment, 233 
Strephosymbolia, congenital reading disability— 
strephosymbolia, 1374 
Streptococci, acute poliomyelitis; studies of 
streptococci isolated from throats and raw 
milk in relation to one epidemic, 1146 
erysipelatis, 207 
growth of streptococcus and_ streptococcic 
enterococcus on cultures of toxic diphtheria 
bacilli, 877 
hemolyticus, agglutination reactions in rheu- 
matoid arthritis; agglutination reactions 
with Streptococcus hemolyticus, 214 
occurrence of toxin-producing strains of 
hemolytic streptococci in persons exposed 
to scarlet fever, 418 
scarlatinal streptococci, 1357 
septicemia in childhood, 419 
Strong, R. A.: Congenital atresia of esophagus 
with tracheo-esophageal fistula, *1299 
Sucrose, renal changes in rabbit resulting from 
intravenous injection of hypertonic solution 
of sucrose, 858 
Sugar, effect of varying sugar intake on nitro- 
gen, calcium and phosphorus retention, *988 
in Blood: See Blood, sugar 
Sullivan, R. C.: Serum bases of infants with 
acute intestinal intoxication, 1163 
Suprarenal Preparations; function of adrenal 
cortical hormone and cause of death from 
adrenal insufficiency, 858 
treatment of functional disorders of infancy 
with desiccated suprarenal and thyroid, 460 
treatment of coughs with suprarenal; measles, 
204 


significance 


Suprarenals, function of adrenal cortical hor- 
mone and cause of death from adrenal in- 
sufficiency, 858 

Swanson, W. W.: 
fetus, *302 

Syndactyly of right hand and partial aplasia 
of right ribs, 1124 

Syphilis: See also under names of organs and 
regions 

cardiovascular, 
old child, 422 

congenital, acetarsone in, 886 

congenital, clinical forms of heredosyphilis 
with auricular involvement, 666 

congenital, in infancy, 666 

congenital, in rural population and meas- 
ures to combat it, 666 

congenital neurosyphilis, 421 


Mineral growth of human 


with hemiplegia in 3 year 


| 
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Syphilis—Continued 

congenital, nodular enlargement of articula- 
tions of fingers; its frequency in congenital 
syphilis, 209 

congenital, prevention of, 421 

congenital, purulent conjunctivitis in con- 
genitally syphilitic new-born infants, 422 

congenital, survey of 100 cases treated with 
stovarsol (acetarsone), 4 

extragenital syphilitic infections of 6 mem- 
bers of family, 667 

quantitative Wassermann reaction as guide 
to treatment of; preliminary communica- 
tion, 420 

with nephritis, 699 


Taccone Reaction: See under Cerebrospinal 
Fluid 

Tachycardia: See Heart, rate 

Taenia: See Tapeworm infestation 

Talamo, H.: Relief of oliguria in dehydration 
by intravenous injections of dextrose, *331 

Talipes: See Foot, deformities 

So-called breast milk intoxication, 
1 

Tapeworm infestation, taenia (dipilydium cani- 
num) in infant of 3 months, 220 

Taste, vasomotor reflexes in new-born and 
nursing infants instigated by stimulation of 
sense of taste, 440 

Teeth, care and treatment in childhood, 1155 

caries, clinical investigation of development 
of caries in deciduous and permanent teeth, 


caries, problem of, 242 

caries, production and prevention, 910 

caries; raw basic feeding in prevention and 
treatment, 134% 

caries; rickets in relation to caries in de- 
ciduous and in permanent teeth, *477 

caries, serum calcium and phosphorus in re- 
lation to, 1157 

changes in teeth of white rats given water 
from mottled enamel area compared with 
those produced by water containing sodium 
fluoride, 452 

contribution of pediatrics to dental health, 
244 


infection as etiologic factor in certain dis- 


eases, 1155 
mottled enamel, experimental production of, 
856 


relation of diseases of mouth and teeth to 
pediatrics and internal medicine, 244 
relation of diseases of mouth to pediatrics, 244 
Teltler, M. H.: Tuberculin ointment patch tests, 
4 


Telangiectasia, hereditary hemorrhagic telan- 
giectasia with report of 5 cases in 2 fam- 
ilies, 236 

Temporal Bone, rare malformation of petrous 
bone, 904 

Teratoma, abdominal fetal implantation; retro- 
peritoneal teratoma, 412 

of neck, case of, 1349 
Testes, congenital absence of testes (anorchia), 


Tetanus, cutaneous passive immunization against, 
205 


delayed, 208 
during last 3 months, 695 
infantile, 1356 
tetanigenic substances in thymus and urine: 
occurrence of tetanigenic substances in 
urine of children and adults, 860 
Tetany, effects of reflected ultraviolet rays on 
rachitic and spasmophilic children ; reaction 
of calcium and phosphorus of blood; effects 
on growth, 410 
incidental hyperguanidinemia as cause of 
clinical tetany, *958 
treatment by intensive serum therapy, 1356 
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Thallium acetate; disturbance in phosphorus 


metabolism in experimental thallium rickets, 


Thesaurismosis glycogenica: See Glycogen 
Thorax, desirability of roentgenograms of chest 
in children suffering from  phlyctenular 
keratoconjunctivitis, 1375 
interpretation of roentgenogram of chest in 
children with tuberculosis, *104 
roentgen examination ; precision technique, 191 
Throat and acute poliomyelitis; studies of 
streptococci isolated from throats and raw 
milk in relation to one epidemic, 1146 
epidemiology of septic sore throat, 446 
eye, ear, and nose pathology, 447 
precipitin reactions in blood of rheumatic 
aa, following acute throat infections, 


report of septic sore throat outbreak in 
Greenwich, Washington county, N. Y., 447 
Thrombophlebitis, studies on calcium; thera- 
peutic effects of calglocon (calcium glu- 
conate) on thrombophlebitic edema, 1341 
Thrombosis, eaten of renal vein in new-born 
infant, 
cerebral infections (subacute bacterial) endo- 
carditis with, 215 
Thymoma, malignant, 892 
Thymus Death: See under Lymphatism 
effect of thymus medication on formation of 
callus, 860 
and its pathologic significance, 


influence on phosphorus content of blood, 
642 


so-called thymic hyperplasia; follow-up study 
of 30 cases, *34 
tetanigenic substances in thymus and urine; 
occurrence of tetanigenic substances in 
urine, 860 
Thyroid, abscess of, 709 
alopecia associated with hypothyroidism, 685 
extract, treatment of functional disorders with 
desiccated suprarenal and thyroid, 460 
hyperplasia produced in chickens by ultra- 
violet light deficiency, 640 
hyperthyroidism in children, 1132 
hypothyroidism in children, 913 
influence of thyroid gland on growth of bone 
in B-avitaminosis, 645 
method of estimating functional activity by 
means of urine or serum; influence of 
alkaline earths (Ca, K, Na and Mg) on 
function of thyroid, 194 
method of estimating functional activity by 
means of urine or serum; influence of 
autonomic nerves on function of thyroid, 
194 
Tongue, geographic, 1366 
Tonsillectomy, acne vulgaris and chronic eczema 
cured by, 1154 
and Schick reaction, 655 
does change in Schick reaction usually follow 
removal of tonsils and adenoids, *565 
indications for, 683 
inflammatory complications of wound follow- 
ing, 905 
Tonsillitis and weather, 682 
roentgenotherapy of, 448, 682, 905 
Tonsils, experimental histologic studies, 683 
infected, as source of damage to body, 448 
problem, 447 
reconditioning by diathermy current, 448 
tuberculosis; primary, 683 
Toomey, J. A.: Agglutinins in mother’s blood, 
baby’s blood, mother’s milk and placental 
blood, *521 
Reactions of patients with infantile paralysis 
to autonomic drugs, *573 
Topper, A.: Basal metabolism with spleno- 
megaly, 933 
Treatment of obesity in children, 
Torsion Spasm: See Dystonia musculorum de- 
formans 
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Torticollis, bloodless treatment, 689 
summary of orthopedic presentation, 693 
Toxemia, alimentary, acute, serum bases of 

infants with, 1163 

blood pressure in experimental alimentary in- 
toxication, 867 

body build in infants with acute intestinal 
intoxication, 1344 

experimental therapy of alimentary intoxica- 
tion, 866 

glycogen and fat content of liver in intoxica- 
tion of infants, 867 

intoxication experiments on young rats, 859 

serum bases of infants with acute intestinal 
intoxication, 1163 

. toxicosis and otitis media in nurslings, 198 

Trachea, improvement of tracheal catheter for 
obstetrical use, 873 
stenosis with purulent pericarditis associated 
with influenza, 675 
Trachoma, primary trachomatous infection in 
infant and in adult, 443 
statistical study in branch schools of Peiping 
Normal University, 445 
transmission to European children in in- 
fected regions, 903 
Tremor, significance in new-born, 917 
Treponema: See Spirochaeta pallida 
Trichinosis, 700 
intradermal test in diagnosis of, 427 
Trichomonad, flagellates of rats, effect of high 
vegetable protein diet on, 1341 
Tubercle Bacilli, blood culture of, in cases of 
acute rheumatic fever, 657 
bovine, in human tuberculosis, 883 
bovine, réle played in human tuberculosis, 884 
four years’ experience with examination of 
material obtained by gastric lavage; demon- 
stration of tubercle bacilli, *322 
four years’ experience with examination of 
material obtained by gastric lavage ; demon- 
stration of tubercle bacilli and its signifi- 
cance in prognosis, therapy and estimation 
of danger of infection, *307 
in sputum of children free from manifest pul- 
monary tuberculosis, 664 
in gastric contents, 886 
vas” < eas contents, method of searching for, 
11 
investigations in tubercle bacillemia accord- 
ing to method of Léwenstein, 210 
occurrence in gastric lavage from 100 con- 
secutive cases of erythema nodosum, 238 
Tuberculin, chemical composition of active 
principal of; local cutaneous sensitization 
(Arthus’ phenomenon) produced in normal 
rabbits and guinea-pigs by protein of 
tuberculin, 882 
diagnostic reaction to, 919 
au diagnosis, 884 
multiple-puncture cutaneous tuberculin test, 
665 
ointment patch test, *764 
reaction, tape test with tuberculin ointment, 
664 
tests, reinvestigation of children previously 
examined by, 665 
Tuberculosis: See also under names of organs 
and regions 
artificial pneumothorax tuberculosis in 
child, 885 
BCG, fixity of attenuation of, 663 
BCG, present status of BCG vaccination, 
664 


BCG preventive vaccination as practiced by 
doctors in their families, 419 

BCG, protection against tuberculosis with 
BCG in guinea pigs, 663 

BCG, tuberculosis of cervical lymph glands 
subsequent to vaccination by Calmette 
method, 211 

BCG _ vaccination; preventive vaccination 
with BCG administered by mouth to non- 
allergic adolescents and adults, 1129 

bovine tubercle bacilli in human tuberculosis, 

883, 884 
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choroidal tubercle in miliary tuberculosis 
without meningitis, 885 

a a by aspiration of amniotic fluid, 
209 


congenital, case of, 211 

erythema nodosum and later tuberculosis, 
424 

hematogenous dissemination, 1383 

immunity and allergy in tuberculosis, certain 
clinical consideration of, 423 

in childhood, 210, 422, 822 

in infancy and childhood; statistical study, 


419 
— erythrocyte sedimentation in, 666, 


infection with erythema nodosum, 1376 
influence of chickenpox on, 1128 
malignant lymphogranulomatosis complicating 
3 cases of, 894 
miliary recovery in childhood with residual 
lesions in spleen, 213 
miliary tubercles in skin in miliary tuber- 
culosis, 211 
osseous bands and their possible relationship 
to tuberculosis, *354, 458 
phlyctenular conjunctivitis; its relation to 
tuberculosis as shown by roentgenologic and 
clinical observations in 71 cases, *171 
pneumothorax, in, 886 
pneumothorax, spontaneous, in early child- 
hood, 421, 667 
prophylactic measures against hematogenous 
distribution of primary tuberculous infec- 
tion, 1130 
pulmonary, early detection of, 882 
pulmonary, epituberculous pulmonary infiltra- 
tion following tuberculin test, 212 
pulmonary, evolution in children as revealed 
by roentgenogram, 662 
pulmonary; hemoptysis; epituberculosis, 884 
pulmonary, in infants under 2 years of age; 
report of 7 cases and discussion of course 
of disease, *149 
pulmonary, microsedimentation test in, 423 
pulmonary: modern concept of infantile pul- 
monary tuberculosis, 422 
pulmonary; recurring collapse of lung with 
enlarged mediastinal glands or epituber- 
culosis, 420 
relation between articular rheumatism and 
tuberculosis, 1139 
roentgenograms of chests of children with 
tuberculosis; correlation of roentgenograms 
of 14 children with clinical and pathologic 
data, *104 
serologic diagnosis by buffer reaction, 210 
skin reaction in tuberculous and nontuber- 
culous subjects, present status, 881 
tuberculin and Schilling blood differential 
count in diagnosis and classification of 
tuberculosis, 664 
Tuberculin Test: See under Tuberculin 
weight curves of infants of tuberculous 
mothers, 212 


Tularemia, Schilling differential blood counts 


in, 208 


Tumors: See Sarcoma; and under names of 


organs and regions 


Tumpeer, I. H.: Allergy: pediatric conception, 
709 


Twins, congenital urethral valves in twins, 455, 
1347 


effect of training during infancy on develop- 
ment of behavior, 932 
with epilepsy, 1151 


Typhoid, chronic enteric carriers and their 


treatment, 417 
coincident infection with measles and typhoid, 
876 


feeding in, 206 

in infants, clinical observations on, 662 

percutaneous vaccination, 657 

vaccine, chorea treated with phenylethyl- 
hydantoin and typhoid vaccine; comparative 
study, *1269 
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Ultraviolet Rays, reflected effects on rachitic 
and spasmophilic children; reaction of 
calcium and phosphorus of blood; effects 
on growth, 410 

experimental studies of effect of ultraviolet 
rays on ferments in blood of growing 
organisms, 1342 

Umbilical Cord, Schizosaccharomyces hominis, 
Benedek, 1927, permanent endoparasite of 
ae beings in blood of umbilical cord, 
11 

treatment of, and simplified navel clip, 873 
uric acid and bile pigment concentrations of 
cord blood, 1349 

Undulant fever, method for securing clear 
serums from milk of cows and goats for 
agglutination tests, with reference to, 857 

Urethra, urethral valves in twins, 


obliteration in new-born, 1124 
Uric acid and bile pigment concentration of 
cord blood, 1349 
Urinary Tract anomalies, frequency of pyuria 
in, *780 
obstruction, 693 
urologic examinations, 1137 
Urine, amino-acids in urine of artificially fed 
infants, 865 
— of creatinine and basal metabolism, 


incontinence, treatment of, 434, 1137, 1366 
pus in; frequency of pyuria in anomalies of 
urinary tract, *780 
pus in; importance of urologic examination 
in diagnosis of pyuria, 1137 
pus in; treatment of pyuria with soy bean 
feedings, 223 
sugar ; infantile glycosuria simulating 
diabetes, 1142 
suppression; chronic diarrhea with edema 
and oliguria, 894 
suppression ; relief of oliguria in dehydration 
by intravenous injections of dextrose, *331 
tetanigenic substances in thymus and urine; 
occurrence of tetanigenic substances in 
urine, 860 
Urobilin metabolism in children, 1365 
Urticaria papulosa with notes of 14 cases with 
unusual history, 1375 


Vaccination, Encephalitis following: See under 
Encephalitis 
relation of smallpox morbidity to vaccination 
laws, 416 
Vaccinia: See Cowpox; Smallpox, vaccination 
Vaginitis, gonorrheal, in new-born, 203 
Varicella: See Chickenpox 
Variola: See Smallpox 
Vegetable concentrate combined with irradiated 
yeast, 
experiments on metabolism in older children 
with vegetable diet, 866 
Milk: See Milk 
Vegetarians, basal metabolic rates of, 406 
Veins, Azygos: See Lungs, abnormalities 
Vertigo, aural; Méniére’s disease, diagnosis and 
treatment, 897 
Vinnecour, M. I.: Electrocardiographic studies 
during pneumonia, *737 
Viosterol: See Ergosterol 
Viscera, transposition and dextrocardia with 
patent ductus arteriosus, 412 
transposition; situs inversus in dwarf, 457 
Vision, sight-saving classes, 443 
Vital Statistics: See also Morbidity 
comparative Mexican infant and maternal 
mortality study, 910 
Vitamin A and colds, *1261 
A and protein content of various fish meals, 


0 
deficiency and infections in rats, 1122 
deficiency in dogs, 641 
A, new provitamin A, 867 
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A, quantitative variations in vitamin A con- 
tent of butter fat, 406 

antirachitic of radicles of barley, 199 

B deficiency, influence of thyroid gland on 
growth of bone in B-avitaminosis, 645 

B, distribution of vitamin B complex and its 
components in peanut, 862 

C content of milk, 867 

C, deficiency; fever from dietary deficiency, 
temperature in avitaminosis C, 86 

chemical and physical properties of burbot- 
liver oil and its vitamin content, 863 

D and parathyroid, influence on bones and 
growth, 643 

D, effect of dietary deficiency of, in relation 
to infection by Salmonella enteritidis, 756 

D, studies relative to estimation of, 195 

deficiency in antenatal period; its effects on 
mother and infant, 201 

subclinical deficiency diseases, 


effect of vitamin A-free diet on resistance to 
infection by Salmonella enteritidis, 856 
effects of vitamins A and D on antibody pro- 
duction and resistance to infection, 1342 
fat-soluble vitamins; their significance in 
nutrition, 863 
in practical experience, 1121 
relation of serum calcium to pathologic calcifi- 
cations of hypervitaminosis D, 1342 
réle of minerals and vitamins in growth and 
resistance to infection, 197 
Vitiligo with gray hair, 1154 
ines: i. aphonia and congenital heart disease, 


Vomiting, acute, and diarrhea, 1135 
injection of maternal blood in severe vomit- 
ing of infancy, 642 
— groups of disorders in childhood, 


syndrome of, with acetonemia in meningococcic 
meningitis and tuberculous meningitis, 440 
three cases in which eruption of petechiae 
followed attacks of, 1134 
Vulvovaginitis, 890 
gonorrhoica, diagnosis and therapy, 658 
infantile, 689 


Waldbott, G. L.: So-called “thymic deaih”; 

pathologic process in 34 cases, *41 
So-called thymic hyperplasia; follow-up 
study of 30 cases, *34 

Warshall, H.: Studies in amyloidosis, 1164 

Washburn, A. H.: Blood cells in healthy young 
infants; leukocytic picture during first 3 
months with reference to hourly and daily 
variations, *99% 

Washburn, R. W.: Personality difficulties in 
preschool child and method of dealing with 
them in nursery group, 1159 

Water and mineral metabolism in premature in- 
fants, 872 

biophysiological appetizers in nutrition of 
child 7 

changes in teeth of white rats given water 
from mottled enamel area compared with 
those produced by water containing sodium 
fluoride, 452 

requirements in infants, 933 

viscosimetric studies of water-binding capacity 
of plasma colloids: water-binding capacity 
of plasma colloids in alimentary and in- 
fectious fevers of infants; water-binding 
capacity of plasma colloids in alimentary 
dystrophies of infants, 644 

Webster, L. T.: Epidemiology reviewed in light 
of experiment, 931 

Weech, A. A: Serum protein deficiency with- 
out reversal of albumin: globulin ratio, 
1161 


Weeks, E.: Familial bleeding; report of 2 cases, 
*1318 
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Wegner, E. S.: Congenital chylous ascites ap- 
parently cured by Routte’s operation (ven- 
ous peritoneai anastomosis), *586 

Weigan, A.: Chylous ascites in new-born in- 
fant, 454 

Weight, seasonal variation of average growth in 
weight of elementary school children, 407 

Weil's Disease: See Jaundice, spirochetal 

Weinfeld, G. F.: Rheumatic fever, 701 

Werlhof’s Disease: See Purpura haemorrhagica 

Whooping Cough, 1357 

blindness in whooping cough, *1310 

blood picture in, 204 

complicated with intussusception, 1352 

“7, diagnosis, including study of 100 cases, 
& 


intranuclear inclusions; incidence and possible 
significance in whooping cough and in 
variety of other conditions, *771 
roentgen studies, 206 
therapeutic value of gold tribromide in, 415 
vaccine therapy, 878 
Wile, S. A.: Chorea; 
rheumatism?, 707 
Wilson, M. G.: Clinical radioscopic studies of 
heart in children; roentgenologic criteria of 
cardiac enlargement; size of angle of clear- 
ance of left ventricle as criterion of ven- 
tricular enlargement, *750 
Winckel’s disease, 203 
Wirth, L.: Some characteristics of sociologic 
approach to personality, 469 


is it manifestation of 
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Witt, D. B.: Congenital complete auriculo- 

ventricular heart block, *380 
Vegetable concentrate combined with ir- 

radiated yeast, 706 

Wolff, E.: Tuberculin ointment patch test, *764 

Wood, C. L.: Tuberculosis; phlyctenular con- 
junctivitis; its relation to tuberculosis as 
shown by roentgenologic and clinical ob- 
servations in 71 cases, *171 

Woodward, K. F.: Diuresis produced by injec- 
tion of dextrose; effect on nitrogen balance 
and on metabolism of fixed acids and bases 
in normal infants, *513 

Wright, O.: Relation of ingestion of milk to 
calcium metabolism, *499 

Wry-Neck: See Torticollis 


Xanthogranulomatosis, lipoid chemistry of, 1139 
Xanthomatosis: See Schiiller-Christian Syn- 
drome 


Yeast, irradiated, combined with vegetable con- 
centrate, 706 


Zelson, C.: Disturbance in glycogen metabolism 


with hepatomegaly (von Gierke’s disease), 
*808 


Zimmerman, H. M.: Tuberculosis; interpreta- 
tion of roentgenograms of chests of children 
with tuberculosis; correlation of roentgeno- 
grams of 14 children with clinical and 
pathologic data, *104 

Zona, Zoster: See Herpes Zoster 
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